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PRESEARCH ON HEAVY HYDROGEN AT PRINCETON! 


By Dr. HUGH S. TAYLOR 
DAVID B. JONES PROFESSOR OF CHEMISTRY, PRINCETON UNIVERSITY 


This heavy water is the residue from the treatment 
of upwards of 10 tons of industrial electrolytic liquor, 
which contains about one part of heavy hydrogen to 
2,000 parts of light hydrogen. According to Prince- 
ton researches, ordinary rain water contains but one 
part in 5,000 of the heavy atoms. The Princeton pro- 
duction up to the present time corresponds, therefore, 
to the treatment of approximately 25 tons of ordi- 
nary water, and the present operations consume about 
two tons of-industrial liquor per month, with a daily 
output of three grams of the 100 per cent. product. 
The method of preparation used is based upon com- 
parative studies by Professor Eyring and Dr. Topley 
of the fractionation efficiencies of various electrode . 
surfaces. 

The costs of production have been materially low- 
ered so that it is now possible to produce this 100 per 
cent. heavy water for approximately $5 per gram, in- 


THE heavy water produced in the Frick Chemical 
Laboratory at Princeton University has been found to 
possess a specifie gravity greater than that recorded 
hitherto by at least two tenths of one per cent. The 
value obtained for the specific gravity is 1.1078 at 77 
degrees Fahrenheit (25 degrees Centigrade) as com- 
pared with the value 1.1056 previously recorded by 
Professor G. N. Lewis, of California. Many samples 
of this, the purest heavy water hitherto obtained, 
have been studied by Dr. P. W. Selwood; in all more 
than three ounces of heavy water of this gravity has 
been investigated and further processes of refinement 
have failed to produce any increased density. The 
Presumption is, therefore, strong that this represents 
the density of pure deuterium oxide. 

1 Recorded at i i i i 
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cluding materials, labor and electric power costs. In 
the form of a 1 per cent. solution of heavy water the 
costs of production approximate one tenth of this 
amount. By suitable modifications of present large 
scale industrial production of electrolytic hydrogen 
and oxygen it is planned still further to reduce this 
cost and considerably to enlarge output. By the 
summer it is hoped that 12 to 15 pounds of the purest 
heavy water will be available for the Princeton re- 
searches. 

The terrestrial abundance of heavy hydrogen (of 
mass 2) (1 part in 5,000) is considerably greater than 
that revealed by astronomical spectrograms. Menzel 
of Harvard estimates the abundance, as shown in the 
latter, at less than 1 part in 500,000 and suggested 
therefore that in the formation of the earth there had 
been a tremendous preferential loss of the light hy- 
drogen. In collaboration with Professor Henry Nor- 
ris Russell, of the Princeton Astronomy Department, 
he has extended this finding to the case of other gases, 
notably neon. This leads to important conclusions 
concerning the earliest periods of terrestrial history. 

The announcement by Lord Rutherford of the pos- 
sible synthetic production of hydrogen by mass 3 
(tritium) by bombardment experiments with high- 
speed deutons gives interest to a joint research in 
the laboratories of physics and chemistry by Dr. 
Bleakney and Mr. Gould. Using the mass spectro- 
graph it has been shown that the amount of hydrogen 
of mass 3 present in ordinary water can not exceed 
1 part in 500 millions; even in the purest heavy water 
thus far obtained the concentration of this third hy- 
drogen is less than 1 part in 50,000. 

Conclusions of importance in the field of chemical 
reactions at surfaces, especially in such industrially 
important fields of catalysis as the synthesis of am- 
monia and wood alcohol, have resulted from studies 
carried out by Mr. Gould under the direction of Pro- 
fessor Hugh S. Taylor of the chemistry department. 
It has been shown that light hydrogen molecules (H,) 
will react with deuterium molecules (D,) to pro- 
duce mixed molecules (HD), at temperatures as low 
as that of liquid air, with catalysts, such as chromium 
oxide. These results indicate that the high tempera- 
tures necessary in industrial syntheses are required, 
not for the activation of the hydrogen, but for the 
activation of the molecules with which the hydrogen 
has to react. If surfaces can be found, as active 
towards these molecules as present available surfaces 
are with respect to hydrogen, tremendous improve- 
ments would be possible in the yields of ammonia and 
aleohol under much simpler operating conditions. 
The deuterium experiments indicate the direction 
which research in technical catalysis must take. 

The study of enzyme reactions in heavy water is re- 
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vealing some of the reasons for the curious biological 
effects of this substance. Heavy water is not to, 
in the way that earbolic acid or cyanide of Potassiny 
is toxic. Heavy water does, however, profoundly 
modify the speed of biological processes. Yeay fer 
ments sugar in heavy water at only one ninth the rate 
in ordinary water, as was shown by Professor Pacgy 
at Princeton. Dr. J. Pace has found that the enzyme, 


catalase, present in the blood stream, and whose fyy¢. 


tion it is to destroy hydrogen peroxide, does so 4 
only half its normal speed when present in 85 per 


cent. heavy water. The most marked effects oceyy jy 


the range of concentration from 85 to 100 per cen 
deuterium, and this was the region found by Taylor, 
Swingle, Eyring and Frost for the marked tox, 
effects on fresh-water organisms. These results sug- 
gest that the biological effeets may be the result of ay 
upsetting of the delicate balance of the many chemical 
processes operative in all living systems. With the 
accumulation of larger supplies of the heavy water, 
arrangements are now being made to ascertain the 
effect of -heavy water on the growth of cancer cells 
a field of extraordinary interest. 

Professor E. N. Harvey, of the biology department, 


has shown that heavy water (85 to 95 per cent.) does § 


not prevent the luminescence of dried eypridina nor 
affect the luminescence of a fresh-water bacteriun. 
It does diminish the luminescence of a marine form. 
It retards the growth of luminous bacteria, sometimes 
allowing slow growth without luminescence. The oxy- 
gen consumption of a salt-water luminous bacteriw 
was reduced 60 per cent. in 86 per cent. heavy water, 
by 30 per cent. in 63 per cent. water and by 12 pe 
cent. in 36 per cent. heavy water. The respiration of 
a fresh-water bacterium was less markedly affected. 
The curves relating reduction of respiration and cov- 
centration of heavy water would indicate zero respir- 
tion in 100 per cent. heavy water. 

Heavy water was shown to ki!l a number of proto 
zoa and rotifers but does not kill bacteria or injure 
Euglena irreversibly. It affects only slowly the pr- 
toplasmie rotation of Elodea cells and it has been 
shown to penetrate into such Elodea cells. In general 
Professor Harvey coneludes that the action of heavy 
water may be likened to that of a generally unfavor- 
able environment, leading to progressive changes " 
the cell. It would seem that the changes observed 21 
the result of the diff-rential effects on the rate of bio 
chemical reactions already mentioned in connectio 
with the enzyme reactions. 

The reactions of heavy water with a variety af 
chemicals and of deuterium gas with other gases, * 
catalytic surfaces, such as nickel and copper, hav? 
resulted in a series of new compounds whose prop 
ties are now being studied. Thus, Professor Taylor 
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and Dr. J. C. Jungers have succeeded in preparing the 
hree ammonias containing, respectively, 1, 2 and 3 
Jenterium atoms, NH,D, NHD, and ND,. Their ex- 
istence iS revealed in their characteristic absorption 
hands in the ultra-violet, each distinct and different 
from that of ordinary ammonia NH,. Their stabili- 
ties, When bombarded with atoms of excited mercury, 
are all markedly superior to that of ordinary am- 
monia. Professor G. Dougherty has similarly pre- 
ared a derivative of ordinary benzol in which one 
atom of hydrogen is replaced by one atom of deuter- 


© ium to give the compound C,H.D. Professor R. N. 


Pease has prepared a derivative of the petroleum 
hydrocarbon, ethane, in which two atoms are of 
deuterium, the compound being C,H,D., whilst Pro- 


| fessor Taylor and Mr. Smith have synthesized heavy 


methane CD,, in which all the atoms attached to 
carbon are deuterium atoms. This product has a 
density 25 per cent. greater than that of ordinary 
methane. The spectroscopy of all these compounds 
is of considerable interest. . 

A recent research by Rollefson in California indi- 
cates that chlorine atoms react about ten times more 
slowly with deuterium moleeules than with hydrogen 
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molecules. In contrast with this result, data obtained 
by Dr. M. G. Evans in Princeton indicate that atomic 
deuterium and atom hydrogen react equally rapidly 
with oxygen to produce deuterium and hydrogen 
peroxides under the influence of excited mercury. 
The California results are in best agreement with 
Eyring’s theoretical caleulations of the effect of zero 
point energies of the two hydrogens on the rates of 
reaction. The results obtained by Evans permit a 
definite decision with regard to the mechanism of the 
reaction with oxygen. It is as an indicator in prob- 
lems of reaction mechanism that deuterium is of the 
greatest utility in the field of reaction kinetics. 

Professor R. W. Ladenburg, of the department of 
physies, has examined the heavy water for evidences 
of radioactivity. No positive evidence for such was 
found. The significance of this observation is that 
the smaller value for the mass of the neutron, as de- 
duced from experiments in the University of Cali- 
fornia, would suggest that the deuterium atom was 
perhaps an unstable atomic system which might be 
liable to undergo spontaneous disintegration. The 
negative result favors therefore the higher value as- 
signed to the mass of the neutron. 


A MONUMENTAL REFERENCE WORK ON GEOGRAPHY 


By Professor DOUGLAS JOHNSON 
COLUMBIA UNIVERSITY 


For some years there has been appearing in the 
French language a series of quarto volumes which 
should prove useful to a very wide circle of scientists 
and laymen. When the series is completed, it will 
constitute the great “Géographie Universelle,” some 
twenty-two volumes grouped under fifteen titles, 
projected by the distinguished founder of the French 
school of geography, Vidal de la Blache, and pub- 
lished under the direction of the scholarly authority 
on historical geography, Lucien Gallois, of the Uni- 
versity of Paris. It possesses importance for every 
man who would turn quickly to an authoritative, 
up-to-date, condensed account of the varied aspects— 
geological, geographical, climatic, botanical, zoologi- 
cal, economie and political—of different regions of 
the world. 


NATURE OF THE ENTERPRISE 


The undertaking, of which these volumes are the 
fruit, is admirable from every point of view. The 
conception of giving to the world a work which should 
replace the old “Géographie Universelle” of Réclus 
With a series of monographs not merely brought up to 
date but based on the modern scientific treatment of 
Seography, is in itself excellent. It makes the enter- 


prise something wholly new, instead of a mere revi- 
sion of something old. The work is now far enough 
advaneed to permit a judgment as to the manner in 
which the original conception is being executed. 

The authorship of the various volumes is sufficient 
guarantee of the high quality of the work. The most 
distinguished leaders of the French school, some of 
them disciples of Vidal de la Blache himself, are 
cooperating to make the texts truly authoritative. 
For this task both the French conception of geogra- 
phy and the training of French geographers render 
these authors peculiarly competent. In the French 
view, geography is a synthesis of ail the elements 
which give character and individuality to the various 
regions of the earth. To picture such a synthesis 
the French geographer must range widely in the fields 
of geology, climatology, botany, zoology, history, 
polities, sociology, economics. He specializes less 
narrowly and reads more broadly than is usually the 
case with his American geographical colleague. The 
French university system, with three lectures a week 
as the normal assignment of formal class instruction, 
and with less laboratory and other work than his 
American confrére performs, leaves the French pro- 
fessor leisure for study; while the practical necessity 
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of giving, from time to time, courses on regions or 
topics outside his specialty, if his students are to 
compete successfully in certain of the state examina- 
tions, impels him to a wider range of preparation 
than he might otherwise make. These may not be 
the best conditions under which to prosecute the most 
profound researches in a narrow field; but unques- 
tionably they favor in high degree that breadth of 
knowledge essential to the most skilful painting of 
synthetie pictures of regional geography. 

The publisher of the work, Armand Colin, has left 
nothing undone which could aid in presenting the geo- 
graphic pictures effectively. The type is of good size 
and clear, while the larger quarto pages offer maxi- 
mum advantage for all kinds of illustrations. Maps, 
both in black line and in color, sections, profiles, dia- 
grams and photographs are abundantly used; and 
what is more important, all are good and many are 
superb. The best products of the photographer. in 
all parts of the world, as well as the skill of the 
draughtsman, the engraver and the book-maker, have 
been laid under tribute to produce, in a time of un- 
precedented world-wide economic depression, volumes 
which are in every respect artistic and dignified. 

The task of keeping authors’ manuscripts within 
due bounds, of preserving reasonable balance through- 
out the work while permitting to each author some 
emphasis on those phases of his subject he is best 
prepared to treat, must have been truly formidable. 
Yet the success attained by Professor Gallois, and 
whoever of his colleagues may have been associated 
with him in accomplishing this task, is an outstand- 
ing feature of the work. To-treat so illimitable a 
subject as world geography, severe condensation in 
every part must be practised. The smoothly written 
yet meaty chapters of these volumes must in more 
than one case represent the compression of many 
pages of manuscript into fewer. For the unremitting 
editorial labors bearing fruit in a series of volumes 
which, while inevitably varying somewhat in style and 
stress, are nevertheless all excellent in method, sub- 
stance and dress, a heavy debt of gratitude is due 
Professor Gallois. 


“CENTRAL EUROPE” AS A TYPE EXAMPLE 


It would not be possible, even were it desirable, to 
review here the twelve volumes which have thus far 
appeared in the projected series of twenty-two con-: 
stituting the “Géographie Universelle.” Reviews of 
individual volumes have appeared in various periodi- 
cals from time to time. But it is desirable, in this 
more general discussion of the series, to give the 
reader some conception of the method of treatment 
adopted for the work as a whole. This can best be 
done by example, and for the purpose we select the 


SCIENCE 


VoL, 79, No, 204 


two large quarto volumes devoted to Central Europe 
In 1914, if not before, the world at large becam, 
acutely conscious of the fact that there was a Central 
Europe, a Mitteleuropa, where the “Central Poway’ 
seemed striving to weld topographic and racial diye. 
sity into political and economic unity. For a strik. 
ing picture of the elements of diversity and th. 
elements of unity of this all-important old-worg 
region, the reader may turn to the two volumes here 
described. 

For the author of these volumes the choice fel] upon 
Emmanuel DeMartonne, professor of geography 9 
the Sorbonne. No better selection could have been 
made. Disciple of Vidal de la Blache (and also his 
son-in-law), DeMartonne followed to its logical eon. 
clusion the precept of his master that the geographer 
of the future must prepare himself on the physical 
side of his subject as well as on the human or organic 
side. After taking his doctorate in letters, in the 
fields of geography and history, he crossed the tradi- 
tional barrier which in France separates the Faculté 
des Lettres from the Faculté des Sciences, and took 
another doctorate in science, in the field of geology. 
On the basis of this broad and solid foundation, he 
soon rose, by virtue of brilliant achievements in the 
fields of geography and geomorphology, to a place of 
international eminence. His own disciples fill chairs 
in a number of the French universities, while his 
“Traité de Géographie Physique” is a standard work, 
both in France and abroad. To his wide interests and 
rare organizing ability was due the outstanding su- 
cess of the International Geographical Congress held 
in Paris two years ago. The man who undertook to 
portray in two volumes the geography of Central 
Europe brought to that difficult and delicate task a 
breadth of knowledge which had previously made him 
a valued adviser of his government during the Peace 
Conference at Paris, and which has won for him high 
honors from foreign governments, universities and 
scientific societies. To that task he brought also 4 
special acquaintance with the geography of Central 
Europe which he began to acquire when a student of 
von Richthofen in Berlin, Ratzel at Leipzig and Penck 
at Vienna, and which he has enriched throughout the 
years by frequent visits and prolonged study. 


GENERAL ASPECTS OF CENTRAL EUROPE 


DeMartonne devotes 130 pages of the first volume 
to general considerations affecting Central Furopt 
Among the generalities discussed, climate takes ‘ir! 
place. With the aid of charts of isotherms, rainfall, 
cyclonic storm paths and types of winter weather, the 
character of the several climatic provinces 15 de- 
scribed. The topographic relief of Central Europ? 
next claims attention, and here the American geolo- 
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gist and geographer will find condensed into a few 
pages an excellent summary of the outstanding geo- 
morphic features of the Tegion. The student of 
Appalachian forms feels himself on familiar ground 
when he reads that in the Alps the longitudinal val- 
leys are expressive of structure; whereas the trans- 
verse valleys, cutting aeross the folds, are due to 
events the “nature and importance of which have long 
been discussed.” The “nappes de charriage,” of 
which he has heard much, seem less strange when 
described in terms of recumbent folds shoved one 
over the other by pressure coming from the zone of 
ancient crystalline massifs and directed toward a 
great geosynelinal depression filled with sediments. 
This is alpine strueture described in language almost 
Appalachian. In the Alps, as in the Appalachians, 
present drainage patterns may be related to structures 
formerly existing above the present visible forms, but 
now completely eroded away; while removal of six 
miles or more of overlying beds reduced the Alps, like 
the Appalachians, to an almost plane surface, a fact 
still made evident by the rough accordance of summit 
heights, although upareching of the area in Pliocene 
time has permitted the leveled mass to become deeply 
dissected by streams. 

There are, however, important points of difference 
between the Alps and our Appalachians, among which 
the difference in geologie age is by no means the most 
striking. The under sides of recumbent alpine folds 
are described as stretched out thin instead of being 
faulted. In the Alps glaciation profoundly modified 
the river valleys and gave the ranges the spectacular 
forms we now describe as “alpine.” In his interpre- 
tation of glacial forms DeMartonne recognizes, as 
have most American students of mountain glaciation, 
that the ice flowed through and effectively modified 
preexisting river valleys; but he places somewhat 
greater emphasis on the part played by the earlier 
streams in producing the present topography. Thus 
hanging side valleys, in his view, are not solely the 
result of the greater thickness of trunk glaciers as 
compared with that of tributary glaciers. Before the 
1ce came there were discordant valley junctions, due 
to recent rejuvenation of the drainage; and the ice 
has in part perpetuated or emphasized such pre- 
glacial discordance. The rock steps in both main and 
tributary valleys represent “waves of (stream) ero- 
sion” which were being propagated headward before 
the ice accentuated their steep slopes. Glacial 
troughs are V-gorges of rejuvenated streams modified 
by ice. There were interglacial periods longer than 
the periods of ice occupation; and during interglacial 
times streams accomplished much work. Thus, in 
DeMartonne’s view, alpine erosion forms should be 
called “fluvio-glacial” rather than glacial, just as 
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deposits made by the combined work of water and 
ice have long been called fluvio-glacial. 

Given the preglacial forms believed by DeMar- 
tonne to have existed, glaciation would undoubtedly 
produce the present topography. But it is equally 
possible to account for hanging valleys, troughs, rock 
steps and other alpine forms by vigorous glaciation 
of drainage systems in late youth and early maturity, 
quite free from discordant junctions and other abnor- 
mal features. What was the history in the Alps is a 
question requiring critical and detailed analysis which 
would be quite inappropriate in such a work as the 
“Géographie Universelle.” For this one quite prop- 
erly must turn to other works by the same author, 
where his views are ably set forth. In the present 
volumes he attributes the large subalpine lakes to 
glacial erosion, and says “it is here that the word 
‘over-deepening,’ invented by the théoriciens of glacial 
erosion to explain the basins and hanging valleys, 
seems to find its true application.” DeMartonne, hke 
all other students of land forms, can only theorize 
about the causes of things no man ever saw produced. 
He postulates (correctly, we believe) some overdeep- 
ening by glaciers in forming hanging valleys farther 
up in the mountains, as well as in producing closed 
basins back of rock bars. It is difficult, therefore, to 
understand why he is quite ready to apply the term 
“overdeepening” in the lower end of the trough, yet 
hesitates to use it where the full vigor of the ice 
stream would lead us to anticipate its maximum effi- 
ciency in deepening. 

It is not our intention to discuss in detail the par- 
ticular views expressed by the author, but rather to 
show the scope of his treatment. The question of 
glacial erosion has been stressed to illustrate the fact 
that we have in these two volumes no mere mosaic of 
facts arranged by some good artisan in stipulated 
pattern, but a painting into which the artist has put 
not only the skill of his brush, but much of himself. 
Even where one may differ from the author in inter- 
pretation, one must admit that the picture of facts is 
accurately and ably drawn. DeMartonne knows his 
Central Europe, has labored intensively on a variety 
of its geomorphic and geographic problems and 
writes as one having authority. 

After discussing the Alps the author devotes several 
chapters to the structure and relief of the Carpa- 
thians; to the Hereynian folded zone with its recent 
and ancient erosion surfaces now deeply dissected by 
stream erosion, its elevated blocks of massive erystal- 


lines and its depressed sedimentary basins; and to the 


vast low plains, where a rise of sea-level sufficient to 
bring the waters one quarter of the way up the 
Empire State Building in New York City would com- 
pletely submerge almost all northern Germany, three 
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quarters of Poland, much of Roumania and the broad. 


Hungarian lowland. 

Like the Hebrew deity of old, DeMartonne lets the 
waters under the heaven be gathered together in one 
place, treating them in Chapter VI. He shows that 
the ratio of runoff to precipitation must vary widely 
with differences in several factors, especially climate. 
On the basis of this ratio he divides Central Europe 
into four great hydrographic regions—the northern 
plains, the lower mountains (principally the Hercyn- 
ian region), the alpine zone and the eastern or 
Danubian region. Since the larger rivers traverse 
more than ene of these regions, special discussion is 
accorded the Rhine, Elbe, Vistula and Danube. It is 
shown that great contrasts in hydrographic conditions 
exist even in Central Europe and that the geographic 
consequences of this fact are far reaching. The 
geographic role played by the varying quantity of 
water in the soil, the limited use of large rivers as 
boundary lines, their extended utilization as commer- 
cial routes and the great influence they have exerted 
on the migrations of peoples and on the political his- 
tory of the region are discussed. 

To complete the picture of the natural environment, 
the stage on which the human drama has been played 
in Central Europe, DeMartonne last turns to the 
vegetable and animal life of the region. While man 
has, indeed, changed both these elements of his habi- 
tat, he has merely modified their aspect and composi- 
tion. He has not altered the major contrasts in 
fauna and flora which he found existing between dif- 
ferent regions, and he has had to shape his own 
activities with respect to those contrasts. In our 
author’s opinion the relations between what he calls 
biologie geography and human geography are rarely 
more intimate and more complex than in Central 
Europe; and he essays to analyze the natural living 
world, especially the plant world, to give us a back- 
ground for better understanding of the human geog- 
raphy. 


THE PEOPLING OF CENTRAL EUROPE 


With the picture of the natural environment of man 
thus complete—climate, relief, hydrography, plant 
and animal life—DeMartonne next proceeds to dis- 
cuss the origin and evolution of the peopling of 
Central Europe. Here the reader’s attention is 
directed to contrasts in the densities of populations 
and in their manner of living, and to those contrasts 
in races or nationalities which eventuated in a bloody 
conflict and the remaking of the map of Europe. The 
influence of climate, of topography and especially of 
types of vegetation on the concentration of man in 
certain areas is emphasized. Even in Neolithic time 
ean one detect the grouping of men on the karst 
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plateaus, on areas of loess, or continental dunes and | 


in the zones bordering the sea and larger lakes; aj 
areas where primitive man did not have to contend 
with a heavy forest cover. Despite changes ¥y 
climate, and despite the waves of migrating peoples 
which have swept over Central Europe, these areas 
have remained to our day places of human concer, 
tration. The type of human agglomeration jn ea¢, 
habitat; the influence of mineral deposits (greatest jy 
modern times but not negligible in the most ancient). 


the effect of great commercial routes on human mgr. | 


tions; these and other cognate subjects receive dy 
consideration. We have a striking picture of th 
historic pathway of the Danube, its vast plains open. 
ing more and more amply toward the east, there 
gathering the currents of commerce and directing 
them up its valley to flow through Central Europe to 
the lands of the extreme west. Here also flowed the 
ancient tides of migration, and the Celtic names of 
rivers abounding in the upper basins of the Danule 
and Rhine mark the passage of that ancient Celtic 
wave which was stopped only on the rocky coast; 
overlooking the Atlantic. The influence of the path- 
way of the Rhine, the origins of the great currents 
of population, the later invasions of the barbarians 
into a Romanized world, all find place in this discus- 
sion. 

A last chapter in the series devoted to “General 
Considerations” sets forth the author’s ideas on 
nationalities, political states and economic groupings. 
The recent rise of nationalism, founded especially on 
language and spread by the wide diffusion of primary 
education in the nineteenth century, is traced; and 
account is taken of the powerful impulse which 
nationalism received from the ideas of political liberty 
and social emancipation associated with it. Geogra- 
phy registers the results of these forces, and the 
Germanic, Slavic, Roumanian and Hungarian groups, 
the chief nationalities of Central Europe, are de- 
seribed. 

Next the states are considered. The destruction 
1919 of frontiers which had evolved during long ce 
turies according to one set of. principles, and thei 
reconstruction on a different basis, gave us the nev 
political map of Europe. In the evolution of the old 
Europe the principle of imperialism had dominated, 
the memory of the Roman Empire being a poten! 
force actuating many later rulers. The transforma 
tion of many small states of 1789 into a few large 
and more powerful, then the breaking up of some of 
the latter in 1919 along lines of nationality, 2" 
touched upon briefly. We get some idea of the 
French geographer’s point of view when he s®*: 
“One may prefer stability to artificial concentratio, 
one may find more security in a group of well built 
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han in a single proud edifice built on uncer- 
tain foundations.” 
Finally, the role of economic forces is recognized 
as one destined to be inereasingly greater in the 
future. “After the idea of nationalism, the repres- 
sion of which caused an explosion, nothing more 
striking has been revealed in the contemporary period 
chan the idea of eeconomie power.” The progress of 


F dustrialism and intensive commerce, which trans- 
¢ormed Great Britain, has already gained possession 


of a great part of Central Europe. 


ExteNDED ACCOUNT OF CENTRAL EUROPEAN STATES 


So closes the general diseussion, in which the major 
lines of the picture of Central Europe are sketched 


with a master hand. Henceforth, for the remaining 


two thirds of the first volume and for all the second 
volume, the treatment is regional, by states. Ger- 
many comes first, and receives, as is its due, by far 
the most extended consideration. The nature of the 
(German political state and of the people is first dis- 


S cussed. Then in turn the regional subdivisions of 


(iermany are described, the general method being to 
present for each an account of its geologic structure 
and topographie relief, followed by discussions of the 
evolution of the population and its modes of life as 
affected by relief, climate, vegetation and other fac- 
tors, with some account of the resulting regional 


| types. The method is not rigidly the same for every 


subdivision, but is adapted to the needs of each. 


| When the parts of Germany have been deseribed in 


sufficient fulness, including an account of the chief 
seaports and great cities of the northern plain, there 
follow two chapters on the general character of the 
economic life of the people, one consecrated to agri- 
culture and industry, the other to German commerce. 

Such is the broad plan of regional treatment. It 
is followed, with minor modifications appropriate to 
special eases, in the less extended treatments of 


| Switzerland, Austria, Hungary, Czechoslovakia, Po- 


land and Roumania, constituting the second volume. 
Space forbids further reyiew, but special mention 
should be made of the admirable illustrations which 
adorn the two volumes. The block diagrams are of 
great value in enabling the reader to visualize the 
regions deseribed, while the maps are of the high 


| exeellenee one has learned to expect from DeMartonne. 
| Attention may be directed to the beautiful map of 


Switzerland in eolors and hachures combined, and to 
the population map of the eastern portion of Central 
Europe, where eolors for ethnic varieties are skilfully 
combined with symbols, faintly indicated in black line, 
to show density of population. 

DeMartonne’s Central Europe is something more 
than a s¢holarly production. In conception and 
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method of exposition, in breadth of scope and wealth 
of detail, in clarity of text and excellence of illustra- 
tion, it is in the truest sense a masterly work. 


OTHER VOLUMES AND THEIR AUTHORS 


We can here but briefly notice other volumes of the 
series although their worth amply merits full review. 
Professor Albert Demangeon, of the University of 
Paris, contributes one volume on “The British Isles” 
and another on “Belgium, the Netherlands, and 
Luxembourg.” Distinguished student of economic 
conditions in Europe as affected by the rise of Ameri- 
can financial power, Demangeon is well known in 
this country for his thought-provoking volume on 
“Le Déclin de l’Europe,” published in English trans- 
lation under the title, “America and the Race for 
World Dominion.” From this productive author 
have come also, among other important works, a 
study in colonial geography entitled “L’Empire Bri- 
tannique,” of which an English translation is likewise 
available, and a treatise on the regional geography 
of Picardy and adjacent regions. Demangeon’s spe- 
cial fitness to give us illuminating discussions of the 
geography of the British Isles and the adjacent low 
countries of western Europe must be evident. The 
reader of his two volumes will find that in addition 
to seientifie competence he possesses a graceful yet 
graphie style which makes the perusal of his pages 
as delightful as it is profitable. 

To “Russia and the Baltic States” is devoted a 
large volume by Professor Pierre Camena d’Almeida 
of the University of Bordeaux. The quality of the 
man and the breadth of his information are partially 
indicated by the fact that during the great world 
conflict, seated in an office in the Ministry of War at 
Paris and subjecting to scrutiny the German note- 
books and other material collected from the battle- 
fields, he was able, by his amazing acquaintance with 
the geographie distribution and character of the Ger- 
man population and its troops, to keep the Allied 
armies informed of the rise and fall of German man 
power. Since the war he has published a valuable 
work on the organization of the German armies. In 
the field of historieal geography he has given us a 
scholarly volume on the development of geographic 
knowledge concerning the Pyrenees. To the present 
task he brings familiarity with the Russian tongue 
and unusual acquaintance with Russian geography. 
The result is a most valuable picture of a region on 
whieh the eyes of the world have long been turned, 
and about which authoritative information is much in 
demand. 

“Western Asia,” and the central Asiatic Highlands, 
or “High Asia,” are jointly treated in a volume by 
Professor Raoul Blanchard of the University of 
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Grenoble, and Fernand Grenard, minister plenipoten- 
tiary of the French Government. Professor Blanch- 
ard, able and energetic founder and director of the 
Institute of Alpine Geography at Grenoble, is well 
known to his American colleagues. He has more than 
once come as visiting professor to American universi- 
ties, and for some years has been resident professor 
of geography at Harvard University during the fall 
semester. One of the most distinguished of French 
geographers, Blanchard’s high competence is attested 
by the steady succession of quarterly volumes of the 
“Revue de Géographie Alpine” containing the fruits 
of his own labors and those of his disciples; by his 
treatise on the regional geography of Flanders; and 
by briefer volumes on the urban geography of Gre- 
noble, and on the general geography of France 
(translated into English by Millicent Todd); and by 
his recent researches in the geography of southeastern 
Canada. Gifted with a forceful and piquant style, 
and fortified by personal acquaintance with parts of 
the regions described, Blanchard presents in nearly 
two thirds of the Asiatic volume a series of images 
of western Asia which easily live in the reader’s 
memory. Grenard’s “High Asia” is accorded scme- 
what less space, but gives the reader an effective pic- 
ture of the most imposing mountain highland in the 
world. To the task of preparing this picture the 
author brought experience in the field of political sei- 
ence, and extended personal contact with the regions 
described during service on scientific missions in Tur- 
kestan, Thibet, Mongolia and China, and during resi- 
dence in Asia as consular officer for his government. 
Prior to undertaking the work for the “Géographie 
Universelle,” he had published the results of his scien- 
tific studies in these regions, and a general work 
entitled “Le Tibet: le Pays et les Habitants.” 

Jules Sion, professor at the University of Mont- 
pellier, is author of the two large volumes devoted 
to “Asia of the Monsoons.” Sion is a distinguished 
specialist in the geography of rural regions, and the 
author of an important work on the peasants of 
eastern Normandy; but his capacity for the broader 
treatment required in synthetic geographic composi- 
tion is well demonstrated in his geomorphie study of 
the Upper Var Valley. Perhaps it was his experience 
in the field of rural geography which dictated his 
selection as author of the volumes describing such 
countries as India, China, Indo-China and Japan. 
His authoritative account of. the geographic back- 
ground of these countries, charmingly written and 
beautifully illustrated, should be most welcome to all 
concerned with the peculiarly difficult problems pre- 
sented by the Orient. 

The volume consecrated to “Oceania and the 
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South Polar Regions” has been prepared by typ 
specialists in the field of colonial geography: p, r 
Privat-Deschanel, professor at the Lycée Condores 
aud the Ecole Coloniale; and Maurice Zimme 
chargé de cours at the University of Lyon, The 
larger part of the volume consists of the text by the 
first author, describing Australia and the islands of 
Oceania in language that is notably clear and reqq. 
able in spite of the great condensation requir 
Privat-Deschanel has sojourned long in Oceania nj 
is well known for his writings on the economic Beog. 
raphy of Australia and adjacent regions. Zimme. 
man’s facile pen has long made him a welcome ¢p. 
tributor to the French press on subjects of gener 
scientific interest, while his excellent reviews of th 
progress of polar exploration have been a feature of 
the “Annales de Géographie.” His portion of th 
volume is comparatively short, but ably presented, 

Maximilien Sorre is the author of the volume on 
“Mexico and Central America.” Formerly profes. 
sor of geography and dean of the Faculté des Lettres 
at the University of Lille, his high administrative 
abilities recently led to his selection as Recteur of the 
University of Clermont-Ferrand. But before his en- 
trance into the field of university administration he 
had gained a sure place for himself in the field of 
geography. To him we owe economie discussions of 
the coal mines and quarries of northern France, and 
a critical study of viticulture and of the commerce 
in wines in Bas-Languedoe during the eighteenth cen- 
tury. A specialist in the field of biogeography, par- 
ticularly plant geography, Sorre is not altogether a 
stranger to the treatment of Spanish countries. 
From his able pen we have previously had two vol- 
umes on the Pyrenees of southwestern France and 
northern Spain. American students will follow with 
interest his portrayal of the geographie setting of our 
southern neighbors. 

The two volumes devoted to “South America” have 
been written by Pierre Denis, whose volumes 0 
Brazil and the Argentine Republic, published in bot) 
French and English editions, bear witness to his 
acquaintance with this part of the world. A res- 
dence of two years in the Argentine, a long voyage i 
Brazil and visits to Chile and Peru, coupled with 
knowledge of the Spanish and Portuguese languag¢s, 
qualify him to speak authoritatively on South Amer 
can problems. Students.of these problems have 
found in Denis’s earlier works a valuable source o 
aid, and will weleome his contribution to the “Géo 
graphie Universelle.” The text of the two volumes 
very concise, perhaps almost too much so; the photo- 
graphic illustrations, like those of other volumes of 
the series, are altogether admirable. 

Students in this country will be particularly inte” 
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asted in the selection of the author for those volumes, 
two in number, which are to describe the United 


| states and Canada. While the volumes are not yet 


published, it is announced that their preparation has 
been entrusted to Professor Henri Baulig of the Uni- 


| versity of Strasbourg. It is from his pen that has 


recently come one of the most scholarly monographs 
on European geomorphology published for many 
years: his study of “Le Plateau Central.” Baulig is 
not only familiar with the English language and with 
American geographie and geologic literature, but has 
studied and traveled in this country. To the com- 
petence thus gained for handling American geo- 
graphic subjects he adds a keenness in logical reason- 
ing and a forceful style which should make his 
descriptions of our country peculiarly valuable. 
Among other volumes not yet published are the fol- 
lowing: “Seandinavian Countries and the North 
Polar Regions,” by Maurice Zimmerman; “France” 
(in two volumes), by Lucien Gallois; “The Mediter- 
ranean and Mediterranean Peninsulas” (two vol- 
umes), by Max Sorre, Jules Sion and Y. Chataig- 
neau; “Northern and Western Africa” (two volumes), 
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by Augustin Bernard; and “Eastern Equatorial and 
Southern Africa,” by Fernand Maurette. 


CONCLUSION 


Such, then, is the “Géographie Universelle.” To it 
the geologist and geographer, the botanist and the 
zoologist, the meteorologist and climatologist, the 
economist, the sociologist, the historian and the stu- 
dent of political science may turn, assured of finding 
condensed yet readable matter germane to certain 
phases of their several subjects, often with citations 
of authoritative works in different fields. It is not, 
and could not be, an exhaustive reference work for 
specialists in so many branches; yet it contains much 
of interest for both the specialist and the layman. 
All who delight in books well written, handsomely 
printed and beautifully illustrated, and who find 
profit in condeused accounts of the salient features of 
regions and their peoples, will not be disappointed in 
the “Géographie Universelle.” Into its preparation 
has gone a prodigious amount of competent labor. 
The result is a work which can, without exaggeration, 
be called truly monumental. 


SCIENTIFIC EVENTS 


BRITISH INDUSTRIES FAIR 

THE twentieth British Industries Fair which was 
held from February 19 to March 2, is said to be the 
largest national trade fair in the world. Only goods 
manufactured or produced within the British Empire 
are permitted to be displayed and no exhibitor may 
show articles other than those of his own manufac- 
ture. The three principal sections of the fair were 
held at Olympia and the White City in London, and 
Castle Bromwich, Birmingham. Nature deseribes the 
exhibits in part as follows: 


At Olympia the lighter industries were represented, 
while the furniture and textile industries had their dis- 
plays at the White City. The Birmingham (Castle 
Bromwich) Section was devoted to the ‘‘heavy’’ indus- 
tries, such as hardware, sanitary ware, gas plant for 
industrial and domestie use, building, electricity, engi- 
neering, metals, mining and railway equipment. 

One interesting feature to be noticed each year at the 
fair is the extent to which new scientific ideas, discov- 
eries and inventions are being applied industrially. Sir 
Josiah Stamp and other writers have directed attention 
to the ‘‘lag’? between the completion of an invention or 
discovery, on the laboratory scale, and its routine in- 
corporation, in applied form, in large-seale industrial 
operations. The annual exhibition of the Physical So- 
ciety always has some feature or features of novel 
scientific interest: how long is it before such a new 
scientific idea becomes routine practise in the workshop? 
One may get some indication of the lag by noticing 


how long it is before the same idea is embodied in some 
industrial product exhibited at the British Industries 
Fair. 

In the hardware, ironmongery and brass-foundry group 
of exhibits at Castle Bromwich, the number of chromium- 
plated products shown indicates how greatly the im- 
proved technique of the electro-chemical deposition of 
chromium is being applied industrially—repeating, it 


may perhaps be said, in this connection the older story 


of stainless steel. At Birmingham the latest scientific 
improvements in equipment for general heating and 
cooking, and in furnaces for the metallurgical industries 
were exemplified in numerous exhibits. In the exhibition 
of electrical plant and accessories there were new and 
interesting features in generators, motors, transformers, 
rectifiers, condensers, accumulators and switchgear. Re- 
cent developments in electrification have called for high- 
speed rotary machines; and the comparatively new 
industry—that of plastic moulding—has had its repercus- 
sions on the engineering industry by giving ar impetus 
to the production of special presses. Similarly, the 
demands of motor and aircraft engineering have led to 
the evolution of acid-resisting and rustless steels and of 
new light-weight alloys having great tensile strength. 
All these and many other developments were to be seen 
in the exhibits at Castle Bromwich. 

At Olympia an exhibit of special scientific interest 
was the United Scientific Instrument Exhibit. Among 
the cinematograph machines shown, both for taking and 
for projecting, was a pocket cinematograph camera which, 
by the turn of a switch, can be converted into a cinema- 
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tograph projector. It was shown by Camera-Projectors, 
Ltd. At the stand of Messrs. Chance Brothers and Co., 
samples and mouldings of a selection of optical glasses 
representing more than one hundred varieties made by 
the firm were shown. Messrs. Cooke, Troughton and 
Simms, Ltd., of York, appeared in a new role, as manu- 
facturers of a complete range of microscopes for bio- 
logical, medical and metallurgical studies. A gas-filled 
hot-cathode rectifying valve was shown by Messrs. 
Partridge, Wilson and Co., of Leicester, for the conver- 
sion of alternating into direct current. Messrs. Ross, 
Ltd., exhibited, besides a wide range of their famous 
camera lenses, including lenses for cinematograph work, 
a complete portable cinematograph projector and an 
epidiascope. 

A novel and interesting piece of apparatus—called the 
‘<hydro-pulsator’’—was shown by Mr. Lee Guinness. It 
provides a high-pressure jet of water pulsating at high 
frequency. It is claimed that the apparatus provides a 
mode of vibratory massage suitable for application to 
the gums and other parts of the body too. sensitive to 
be touched by the hand, and that by it the teeth may 
be more efficiently cleaned than by a tooth brush. Messrs. 
Ensign, Ltd., exhibited the ‘‘Ensign Midget,’’ said to 
be ‘‘the most compact camera yet constructed.’’ Besides 
a complete range of their well-known microscopes, Messrs. 
R. and J. Beck, Ltd., exhibited a series of workshop 
projectors by which operatives may see on a ground-glass 
screen the magnified images of engineering and other 
products, the profiles of screws and similar components. 

The chemical industry was, of course, well represented 
and the exhibits formed a most noteworthy feature of 
the Olympia Exhibition. 


THE FLOATING CONGRESS OF THE PAN 
AMERICAN MEDICAL ASSOCIATION 


THE Floating Congress of the Pan American Med- 
ical Association, according to an announcement in 
The New York Times, closed on March 30, when the 
561 passengers, comprising 250 surgeons and phy- 
sicians and their families, returned from a sixteen- 
day cruise on the Panama-Pacifie liner Pennsylvania. 
The Pennsylvania touched at Havana, Colon, Puerto 
Cabello, La Guayra and San Juan, where the chief 
executives of five countries welcomed the delegates. 

During the cruise sixty-four scientific sessions were 
conducted, including a general meeting at La Guayra 
in which 150 Venezuelan physicians participated. 
One hundred and seventy-five scientific papers cover- 
ing every phase of medicine and surgery were pre- 
sented by physicians of North and South America. 

During the cruise Dr. Chevalier Jackson, professor 
of bronchoscopy and esophagoscopy at Temple Uni- 
versity, Philadelphia, was installed as president to 
succeed Dr. John O. McReynolds, of Dallas. Dr. Me- 
Reynolds was one of the delegates honored in Havana 


when President Mendieta bestowed on him the Order 


of Carlos Finlay. 
In a joint statement issued on the ship by the new 
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president and Dr. Joseph Jordan Eller, of New York, 
director general of the association, the congress y,, 
called “a dramatic and remarkably successful step in 
the establishment of permanent good-will between thy 
Americas.” 

The next convention of the association will be hej 
in Rio de Janeiro, where the Brazilian Governmey, 
will act as official host. ‘3 

Dr. Bernard Sachs, president of the New Yor 
Academy of Medicine, is reported to have said that he 
believed that the congress would strengthen the bonds 
of amity between people of the Western Hemisphere, 
“Above and beyond this,” he said, “this congress has 
brought together men and women from all parts of 
the union in the various specialities and has afforded 
numerous occasions for exchange of ideas betweey 
groups of medical and surgical specialists such as no 
other congress has ever afforded. Personally, I fe¢| 
that the scientific sessions have been of a high order 
of excellence and more stimulating than any congress 
I have ever attended.” 


MEETING OF THE NEW YORK BRANCH OF 
THE AMERICAN PSYCHOLOGICAL 
ASSOCIATION 


THE New York Branch of the American Psycholog- 
ical Association will be the guests of the department 
of psychology of the Washington Square College of 
New York University on Saturday, April 7. Reports 
on forty research projects by members of the asso- 
ciation and several formal addresses will comprise 
the program. 

Three sections of the branch will hold meetings 
simultaneously at the morning session. Professor 
Carl J. Warden, of Columbia University, will preside 
over the Section of Comparative Psychology; Dr. 
Walter R. Miles, of Yale University, over the Section 
of Differential Psychology, and Professor Samuel W. 
Fernberger, over the Section of Experimental Psy- 
chology. 

Three papers will be presented at a general session 
at 1:30 p.m. Professor Margaret Floy Washburn, of 
Vassar College, will speak on “The Work of Professor 
H. C. Warren.” Professor Warren was head of the 
department of psychology at Princeton University 
until his death last summer. Dr. Max Wertheimer, 
formerly of the University of Berlin and the Univer- 
sity of Frankfurt, will speak on “The Psychology of 
Thinking,” and Dr. Paul Lazursfeld, of the University 


_ of Vienna, will speak on “The Concept of Motivation 


in Applied Psychology.” Professor Albert T. Poffen- 
berger, of Columbia University, will preside at the 
general session. 

A second session of reports on research will follow 
the general session. Professor Herbert S. Langfeld, 
of Princeton University, will preside over the Section 
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on Physiological Psychology, and Dr. Lois Hayden 
Meek, of Teachers College, Columbia University, will 
be chairman of a meeting on Social and Child Psy- 


chology: 
There will be a tea and inspection of the labora- 


tories of psychology at Washington Square College at 
4:30 P. M. 

Dr. Rufus D. Smith, recently appointed provost of 
New York University, will preside at a dinner at the 
Brevoort Hotel at 6:30 Pp. m. At the dinner Dr. 
Joseph Jastrow will speak on “The Contributions of 
J. McKeen Cattell to Psychology.” Dr. Cattell is hon- 
orary president of the New York Branch. Dr. J. 
Clark Hull, of Yale University, will speak on “An 
Adventure in the Experimental Testing of Psycholog- 
ical Theory.” 

Following the dinner program there will be a busi- 
ness meeting, with Dr. Paul Achilles, secretary of the 


New York Branch, presiding. 


DELEGATES OF THE NATIONAL RESEARCH 
COUNCIL TO THE CHEMICAL UNION 
AND CONGRESS AT MADRID 

TuE following representatives of the National Re- 
search Council were appointed to attend the Eleventh 
Conference of the International Union of Chemistry 
and the Ninth International Congress of Pure and 
Applied Chemistry, to be held at Madrid from April 


5 to 11: 


Arnold K. Balls, senior chemist, U. 8. Bureau of Chem- 
istry and Soils. 

Edward Bartow, head of the department of chemistry 
and chemical engineering, the State University of 
Towa. 

John Van N. Dorr, president, the Dorr Company, New 
York City. 

Raleigh Gilchrist, associate and research chemist, U. S. 
Bureau of Standards. 

Harry N. Holmes, head of the department of chemistry, 
Oberlin College. 

Lauder W. Jones, professor of chemistry, Princeton Uni- 
versity, associate director of natural sciences, Rocke- 
feller Foundation, Paris. 

Gilbert N. Lewis, dean, College of Chemistry, University 
of California. 

Atherton Seidell, chemist, National Institute of Health. 
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Alexander Silverman, professor of chemistry, University 


of Pittsburgh. 
Robert E. Swain, professor of chemistry, Stanford Uni- 


versity. 
John W. Turrentine, research chemist, U. 8. Bureau of 


Chemistry and Soils. 


Mr. Burrows Morey, chemical director, Larkin Com- 
pany, Buffalo, New York, was also appointed a dele- 
gate, but will be unable to attend the meetings. 


RECENT DEATHS 


Dr. Bern Bupp GALLAUDET, associate professor of 
anatomy at the College of Physicians and Surgeons 
at Columbia University, died on March 29. He was 


seventy-four years old. 


Fiorin J. AMRHEIN, assistant professor of chem- 
istry at the Massachusetts College of Pharmacy, died 
on March 30, at the age of forty-two years. 


Dr. Exton H. Eaton, professor of biology at Hobart 
College, died on March 27, in his sixty-eighth year. 

Dr. WiiaAm A. Frontz, associate professor of 
clinical urology at the Johns Hopkins University, died 
on March 23 at the age of forty-nine years. 


Dr. Francts ArTHUR BaTHER, formerly keeper of 
the Department of Geology at the British Museum of 
Natural History, died on March 20, at the age of 
seventy-one years. 

THE death at the age of eighty-nine years is an- 
nounced of Sir Thomas Muir, the mathematician, 
superintendent-general of education at the Cape of 


Good Hope. 


Dr. ROSENHAIN, consulting metallurgist, 
died on March 17, at the age of fifty-eight years. Dr. 
Rosenhain resigned his position as superintendent of 
the department of metallurgy and metallurgical chem- 
istry at the British National Physical Laboratory at 
the end of May, 1931, in order to take up private 
practise in London. 


THe sudden death is announced of M. Camille 
Matignon, professor of physics and chemistry at the 
Collége de France, editor of Chimie et Industrie, and 
member of the Académie des Sciences. 


SCIENTIFIC NOTES AND NEWS 


THE annual spring meeting of the National Acad- 
emy of Sciences will be held in Washington on Mon- 
day, Tuesday and Wednesday, April 23, 24 and 25. 


Tue Theodore William Richards Medal, which the 
Northeastern Section of the American Chemical So- 
ciety assigns biennially for “outstanding eminence in 
the field of pure chemistry,” has been awarded to 


Professor Gregory P. Baxter, since 1925 Theodore 
William Richards professor of chemistry at Harvard 
University. 

On the occasion of the presentation on May 11 of 
the Gold Medal of the Royal Astronomical Society to 
Dr. Harlow Shapley, director of the Harvard College 
Observatory, he will deliver the George Darwin lec- 
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ture before the society. The subject of the address 
will be “Some Structural Features of the Meta- 
galaxy.” 

THe William Wood Gerhard Gold Medal of the 
Pathological Society of Philadelphia will be presented 
to Dr. George H. Whipple, of the School of Medicine 
and Dentistry of the University of Rochester, at a 
meeting of the society on the evening of April 12. At 
this time Dr. Whipple will give the annual conversa- 
tional lecture of the society, his subject being “Re- 
generation of Hemoglobin and of Blood Plasma Pro- 
teins Controlled by Diet Factors.” 


Dr. Epwin Grant ConxKLIN, professor of zoology 
at Princeton University, will give the R. A. F. Pen- 
rose, Jr., Memorial Lecture at the meeting of the 
American Philosophical Society on Friday evening, 
April 20. The subject will be “A Generation’s 
Progress in the Study of Evolution.” 


Dr. Korxter, professor of philosophy 
and director of the Psychological Institute at the Uni- 
versity of Berlin, has been appointed William James 
lecturer in philosophy and psychology at Harvard 
University. 


Tue honorary degree of doctor of science has been 
conferred by the University of Oxford on Charles 
K. Meek, anthropologist in Nigeria of the British 
government: 


THE University of Edinburgh will confer the 
honorary doctorate of laws at the graduation cere- 
monial to be held on June 28 on Dr. R. Hutchison, 
physician to the London Hospital; Sir John Stirling- 
Maxwell, formerly chairman of the Forestry Commis- 
sion and of the Royal Fine Art Commission for Seot- 
land; Professor R. Robinson, Waynflete professor of 
chemistry in the University of Oxford, and Professor 
D’Arey W. Thompson, professor of natural history 
in the University of St. Andrews. 


Dr. C. FrepericK Koruscu, of the University of 
Minnesota, who was National Research fellow in 
organic chemistry at Harvard University in 1932, 
has received the prize of $1,000 founded by A. C. 
Langmuir, awarded to the most promising American 
chemist under thirty years of age by the American 
Chemical Society. 


It is reported in an Associated Press dispatch that 
Professor Albert Einstein has been deprived of his 
German citizenship on the ground that he has “dam- 
aged German prestige by behavior contrary to his 
obligation of loyalty to the Reich and the people.” 
Dr. Einstein in 1933 renounced Prussian citizenship, 
conferred on him in 1913 on his election to member- 
ship in the Prussian Academy of Sciences. A resolu- 
tion was introduced in the House of Representatives 
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by Representative Kenney on Mareh 28 pro 
that Dr. Einstein be “unconditionally admitted {, the 
character and privileges of a citizen of the Unite 
States.” 


Proressor Cuares W. GREENE, professor of phys. 
iology and pharmacology at the University of \js. 
souri, was elected president of the American Physio. 
logicai Society at the New York meeting. 


Dr. Warren H. Lewis, professor of physiological 
anatomy at the Johns Hopkins University and yp. 
search associate of the Carnegie Institution of Wash. 
ington, was elected president of the American Aggp. 
ciation of Anatomists at the Philadelphia meeting; 
Dr. Edmund V. Cowdry, professor of cytology a 
Washington University, St. Louis, was elected firs 
vice-president, and Dr. Bradley M. Patten, of the 
Rockefeller Foundation, second vice-president. Dr, 
George W. Corner, cf the University of Rochester, 
was reelected secretary-treasurer. Dr. Andrew T. 
Rasmussen, professor of neurology at the University 
of Minnesota, and Dr. Philip E. Smith, professor of 
anatomy at Columbia University, were elected men- 
bers of the executive committee. 


Dr. Harotp Moors, director of the British Non- 
Ferrous Metals Research Association and previously 
for twenty-eight years director of metallurgy re- 
search at Woolwich Arsenal, has been elected presi- 
dent of the British Institute of Metals. 


ALDERMAN Epwin TxHompson, of Liverpool, has 
been elected president of the British Society of Chem- 
ical Industry for the coming year and will take office 
at the annual meeting of the society in Cardiff in 
July. 


APPOINTMENTS have been made to the faculty of 
the Massachusetts Institute of Teehnology as follows: 
Dr. Francis Bitter, research engineer of the West- 
inghouse Electric and Manufacturing Company; Dr. 
Joseph H. Keenan, assistant professor and chairman 
of the department of mechanical engineering at the 
Stevens Institute of Technology, and Dr. Robley D. 
Evans, National Research fellow in geology a“ the 
University of California. 


Proressor Num P. Bamey, of the University of 
North Carolina, has been appointed head of the de- 
partment of mechanical engineering at the Iowa State 
College. He succeeds Professor W. H. Meeker, who 
has been a member of the faculty since 1891; Mr. 
Meeker will continue as professor in the department. 


Dr. O. N. Aten, bacteriologist at the University 
of Hawaii, will serve as head of the department of 


‘botany, in the absence of Dr. Harold St. John, who 


left on March 1, as a member of the —" Ex- 
pedition to the South Seas. 
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Ar Stanford University School of Medicine, Dr. 
Leonard W. Ely, since 1923 professor of surgery, 
will retire from the faculty at the end of the present 


| academic year. Dr. Don King, assistant professor of 


surgery at the Medical School of the University of 
Michigan, has been appointed associate professor of 
orthopedics. 

Dr. WittAm L. Moss has resigned as professor of 
preventive medicine and dean of the medical depart- 
ment of the University of Georgia, and Dr. G. Lom- 
hard Kelly, professor of anatomy, has been named 
viee-dean in charge of administration. 


De.sert M. Lrrrz, for the last five years in charge 
of the airport station of the U. S. Weather Bureau 
at Oakland, California, has been promoted to be chief 
of the Aerological Division to succeed Willis R. 
Gregg, who was recently appointed chief of the bu- 
reau. His appointment became effective on March 1. 

Dr. Witson G. SMILLIE, professor of public health 
administration at the Harvard School of Public 
Health, is a member of a board of experts recently 
appointed to make a survey of the Department of 
Health of the City of Boston. 


Dr. FRANK R. MENNE, professor of pathology at 
the University of Oregon Medical School, has become 
a member of the editorial board of the Archives of 
Pathology, to sueceed the late Dr. William Ophiils, 
formerly head of the department of pathology of the 
Medical School of Stanford University. 


AccorDinG to Nature the following appointments in 


| the Colonial Agricultural Service have been made by 


the Secretary of State for the Colonies: Mr. L. L. 
De Verteuil, assistant agricultural officer, Antigua; 
Mr. S. M. Gilbert, assistant director of agriculture, 
Trinidad, chief seientifie officer, Coffee Research and 
Experimental Station, Tanganyika; Mr. R. O. Wil- 
liams, eeonomie botanist, assistant director of agricul- 
ture, Trinidad. 


Dr. Wuire, chairman of the 
Medical Division of the National Tuberculosis Asso- 
ciation, recently spent two weeks at the School of 
Tropical Medicine, San Juan, Puerto Rico, observing 
the work that is now being done at that institution. 


Dr. Erwin Scurépincer, formerly professor of 
theoretical physies at the University of Berlin, who 
resigned his professorship in protest against anti- 
Semitism, and who is now supernumerary fellow at 
the University of Oxford, is spending a month at 
Princeton University. 


De. professor of anatomy at the 
University of Vienna, who was at the same time 
Socialist municipal couneillor and chief of the De- 
partment of Health, was arrested on March 17, on 
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his return to Vienna from a four months’ lecture 
course at Shanghai. 


A commission of five members will make a study 
of the Franz Theodore Stone Laboratory of the Ohio 
State University on Gibraltar Island in Lake Erie. 
Their recommendations, it is hoped, will lead to the 
development of the Stone Laboratory on the lines of 
the Marine Biological Laboratory at Woods Hole. 
Members of the committee include: Dr. Henry Spen- 
cer Houghton, director of university clinics, University 
of Chicago; Dr. Chancey Juday, professor of limnol- 
ogy at the University of Wisconsin and limnologist 
of the Geological and Natural History Survey; Dr. 
Walter C. O’Kane, department of entomology, Uni- 
versity of New Hampshire; Dr. J. Paul Visscher, of 
Western Reserve University, and the Honorable 
Julius F. Stone, president of the board of trustees of 
the Ohio State University, who was the donor of the 
Stone Laboratory. 


Dr. LAwrENCE Brace, Langworthy pro- 
fessor of physics at the University of Manchester and 
non-resident lecturer in chemistry at Cornell Univer- 
sity, delivers the third lecture under the Dohme lec- 
ture series for 1933-34 at the Johns Hopkins Univer- 
sity on April 6. The title of his address is “Inter- 
metallic Compounds.” Professor Bragg gave one of 
the John Howard Appleton Lectures at Brown Uni- 
versity on March 30, speaking on “The Exploration 
of the Mineral World by X-Rays.” 


THe fourth Joseph Henry Lecture of the Philo- 
sophical Society of Washington was delivered on 
Mareh 31 by Dr. Oswald Veblen, professor of mathe- 
maties at the Institute for Advanced Study, Princeton. 
Dr. Veblen spoke on “Spinors.” 


Nature reports that the Faraday Society has ar- 
ranged a general discussion on “The Determination 
and Interpretation of Dipole Moments” at Oxford, 
on April 12, 13 and 14, under the presidency of Dr. 
N. V. Sidgwick. The discussion, which will be intro- 
duced by Professor P. Debye, Leipzig, will be divided 
into two parts—determination and interpretation. 
Among visitors from abroad, who will contribute to 


the diseussion, are: Dr. A. E. van Arkel and Dr. J. L. - 


Snoek, Eindhoven; Dr. E. Bretscher, Zurich; Pro- 
fessor P. Girard, Paris; Dr. O. Hassel, Oslo; Pro- 
fessor F. Horst Miiller, Leipzig; Professor W. H. 
Rodebush, Illinois; Professor C. P. Smyth, Prince- 
ton, and Professor J. W. Williams, Wisconsin. 


THE one hundred and ninety-first regular meeting 
of the American Physical Society will be held in 
Washington, on April 26, 27 and 28. The Thur-- 
day and Friday sessions will be held at the Bureau of 
Standards and the Saturday sessions at the building 
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of the National Academy of Sciences. No definite 
arrangements have been made for a symposium, but 
it is hoped that there will be enough papers submitted 
to form one interesting session on nuclear problems. 
The headquarters will be the Hamilton at 14th and K 
Streets, where the rate is $3 per day. 


THE tenth scientific session of the American Heart 
Association will be held on June 12, from 9:30 to 
5:30 Pp. M. at the Cleveland Hotel, Cleveland, Ohio. 
The program will be devoted to arteriosclerotic heart 
disease. 


THE New York State Geological Association will 
hold its tenth annual meeting in the vicinity of Ham- 
ilton, New York, on Friday and Saturday, May 18 
and 19. Professors Harold O. Whitnall and Towner 
B. Root, of Colgate University, will conduct visits to 
near-by Pleistocene, Silurian and Lower Devonian ex- 
posures, and Dr. G. A. Cooper, of the U. 8. National 
Museum, will show the group the sections of the Ham- 
ilton formation in its type locality. Headquarters 
for the meetings will be the Colgate Inn, Hamilton, 
New York. 


Tue first All-Union Conference for the Study of the 
Stratosphere opened in Leningrad on March 31, under 
the auspices of the Academy of Science. The confer- 
ence, which was divided into three sections, held two 
sessions daily throughout the week and was attended 
by leading scientifie men, aircraft constructors and 
aviators. 


Eart Bemis, of Worcester, Massachu- 
setts, has made a gift of $50,000 to the Harvard 
Astronomical Observatory and another of the same 
amount to the Gray Herbarium. The gift to the 
herbarium supplements a gift of $100,000 which Mr. 
Bemis made last year. It will be used to establish 
the Elizabeth Willson Stone Fund, in memory of his 
grandmother. The gift to the observatory will be 
known as the Elizabeth E. Bemis Fund, in memory 
of the donor’s mother. The observatory will use Mr. 
Bemis’s gift to proceed with the program of making 
a survey of the heavens to a distance of 100 million 
light-years. 

A $5,000 grant has been made by the Carnegie 
Corporation to aid in the development of art appreci- 
ation among engineering and agricultural students at 
the Iowa State College. The project probably will 
take the form of a series of lectures to be ‘included 
in the engineering and agricultural curricula of the 
next school year. The $5,000 will be used to obtain 
reproductions of works of art, lantern slides, colored 
prints, a projection lantern and similar equipment. 
It will be administered by a faculty committee under 
the chairmanship of Dean Anson Marston. 


Tue Vanderbilt Medical Library has secured an ex- 
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tensive collection of books and periodicals of historica) 


interest, known as the George H. Weaver Collectio, 
Dr. Weaver has spent many years in acquiring this 
material, and it contains many valuable items of in. 
terest particularly to the early history of North Ame. 
ica and the United States. It also contains some of ti 
files of the earliest medical periodicals to be publishej 
in this country. The collection also contains letters, 
medical prints and items of biographical interest, Thy. 
Medical Library is developing its collection of materig| 
on medical history, particularly items concerning th, 
United States. 


A COLLECTION of Indian basketry and bead wok & 


which has been on exhibit at the Museums of the Uni. 


versity of Michigan for two years has now become the | 


property of the university as a result of a bequest 
made by Mrs. W. B. Hinsdale. There are more thay 
200 specimens in the collection, some of them dating 
back to 1863. The late Dr. Hinsdale at the time of his 


death was professor emeritus of internal medicine and | 


custodian of the Archeological Museum. 


Ir is reported in the London Times that it is planned 
to establish a British Postgraduate Medical School at 
Hammersmith. The governing body during the next 
few weeks will make appointments to fill the chairs of 
medicine, surgery and obstetries at salaries of £2,500 
a year each, and of pathology at £2,000 a year. 


THE British Agricultural Research Council, a body 
set up in the summer of 1931 with objects similar to 
those of the Medical Research Council, had up to 
March 31 last made grants amounting to £1,252 to 
research institutions. Of this total £375 was given to 
the John Innes Horticultural Institution, £224 to the 
University of Edinburgh, £150 to the London School 
of Hygiene and Tropical Medicine, £137 to the Uni- 
versity of Oxford and £100 each to the National In- 
stitute for Research in Dairying, Reading, and the 
University of Bristol. The Development Commis- 
sioners have placed at the disposal of the council 4 
non-surrenderable amount of £5,000, and further pro- 
vision will be made in the Vote of Svientific Investiga- 
tion. The administrative expenses:in the year ended 
March 31 amounted to £2,963, of which £1,080 is rep- 
resented by honoraria. 


A CORRESPONDENT writes: “The Mount Washington 
Observatory, a meteorological and short-wave radio 
observation and research station, has come through 
the exceptionally severe winter unscathed by two er 
periences of —46° F. with wind velocities of 100 to 
120 mi/hr each time. These were the lowest temper 
tures, and compare with the official minimum of - 49 
F. observed in 1872. A wind of 145 mi/hr was ™ 
corded last October and one of 164 mi/hr in Apth 
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1933, exceeding the maximum velocity previously re- 
corded in the United States. The observatory, now in 
its second year, is financed by the Blue Hill Meteoro- 
logical Observatory of Harvard University, and is 


uipped with instruments and apparatus furnished 


by Blue Hill, the U. S. Weather Bureau, the Meteorol- 
ogy Course, the Massachusetts Institute of Technol- 
ogy, the Eppley Laboratory, Inc., and the General 
Radio Company, all of which share in the program 
and results. There are four observers in residence on 
the summit. Mr. Joseph B. Dodge, the director of the 
observatory, operates a well-equipped base station at 
Pinkham Notch.” 


SCIENCE 317 


A Reuter dispatch from Buenos Aires to the Lon- 
don Times, dated March 9, reports that Consul Lars 
Christensen, the Norwegian whaling expert and ex- 
plorer, has arrived at Montevideo from an expedition 
to the Antarctic. He reports the discovery of new 
land, with a coastline 150 miles in extent. He has 
named it “Princess Astrid Land.” Its position is in 
Latitude 72 degrees South. In addition the expedi- 
tion found water of a depth of 10,000 feet in places 
which had hitherto been marked as land on the charts. 
Consul Christensen left Capetown in his ship The 
Thorshaven on December 20 with the intention of 
sailing around the great ice barrier. 


DISCUSSION 


PROFESSIONAL SERVICE AND CODES 
Tue American man of science faces a new problem. 
As a result of the changing role that the government 
plays to-day in our national life, scientists of all kinds 
may be called upon to decide whether the future of 


§ their profession is to be planned in Washington like 


that of industry and agriculture. For there appears to 
be a growing tendeney to propose codes for profes- 


sional men. 


A nation of enthusiasts, we have rushed into codes 


| with such energy that a government staff of thousands 
» is hardly adequate to keep abreast of the requests for 


hearings, the arbitration and the clerical details in- 
volved. In our zeal, we have acted as though a Code 
of Fair Competition were a panacea assured of suc- 
cess no matter to what type of workers it was applied. 

Big industries, such as textiles, steel and oil, were 


® the first to take the plunge, followed by “the butcher, 
® the baker, the candlestick maker.” Then came the 


trades—printers, carpenters, ete., presenting increas- 
ingly difficult problems. Will the professional be 
next? In view of the difficulties already encountered 


| | in what may be deseribed as bordering groups such as 


hewspaper men, the question arises—can the truly 
professional man in any line of endeavor comply with 
even the fundamental premise of a Code of Fair Com- 
petition? Can he compete? 

The essence of professional work is the personal ser- 
vice of a brain especially taught. Law and medicine 
are outstanding examples. Choice of a lawyer or a 
doctor depends on his special fitness, the result of an 
education, training and experience wholly individual. 
A client or a patient seeks from him the answer to a 
problem equally individual. The growth of special- 
ization in both fields makes broad competition ob- 
viously impossible. Corporation and criminal lawyers 
ean not compete. Yet this quality of specialized ser- 
vice 1s equally inherent, though too obvious in all pro- 
fessional work. Its personal quality, coloring our 
most commonplace expressions, is another evidence of 


its non-competitive nature. How easily we say “my 
doetor.” 

What can a professional man be said to sell? Doe- 
tors, lawyers and scientists are often paid more for 
knowing what not to do or for not doing something 
than for anything they do. Their professional opin- 
ion is their stock in trade. No human agency can 
control the rate of its production, determine its 
market or regulate the conditions of its sale. What 
rules of fair competition can apply to such a com- 
modity? 

How can its price be controlled? Competition usu- 
ally implies price. Yet the professional man, almost 
by definition, has none. What costs one client $50,000 
may cost the next $100, or nothing but a smile, a 
handshake and thanks. When the circumstances de- 
mand it, professional services often are and should 
be free. The minister, the dentist, the doctor and any 
other professional man who honors his profession is 
under obligation to serve in this fashion those who 
need him and he recognizes it. I venture to say that 
millions of dollars worth of the highest class scientific 
advice is given gratis to the really needy every year. 

There is also an obligation in the peculiar confidence 
involved in professional service. As the service is 
practically impossible without the client’s utmost con- 
fidence and frankness so a silence as of the confes- 
sional rests on the confidant. This is as true in sci- 
entific work as in legal or medical. The character of 
work done, the methods used, even the fact of service 
are often strictly the property of the client. A sys- 
tem of enforcing regulations as to competition and 
charges, involving, as it would, inquiry into the pro- 
fessional man’s relations, violates the prime essential 
of his loyalty to this professional obligation. 

Last but not least in the professional man’s rela- 
tion to his client is the fact that he is often called 
upon to help him meet an acute emergency. This, in 
all humanity, must release the professional man and 
his assistants from any limitations placed upon his 
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hours of labor. Ordinarily, we would take this fact 
for granted. Does the labor leader want to be told 
that it is 6:00 P. M. and his agonized appendix ean 
wait until 9:00 a. M. or burst because the surgeon’s 
hours are over? Or his nurses and anesthetist left 
at 5:30. No, his appendix is removed even if he 
hasn’t a nickel in his pocket and can not speak the 
language to promise a fee. The sulfuric acid manu- 
facturer whose new plant mysteriously refused to 
funetion properly and pours forth clouds of noxious 
gas on its surroundings faces the same kind of critical 
emergency. No code of competition can safely tam- 
per with the duty of an honest professional man to 
his stricken client. 

So much for the professional man’s wares and the 
broad obligations under which he sells them. What 
are his relations with his assistants? They may be 
called his employees, but they should be vastly more 
than that. If he is worth working for and they worth 
hiring, he is also their teacher and they students, ap- 
prenticed to their profession in office, laboratory, 
operating room, sick room or plant. Brilliant young- 
sters often have the sense to offer to work for nothing 
under certain men and feel highly paid, as in fact 
they are, merely by what they are able to learn. The 
relationship, often quasi-paternal, readily extends 
itself to more personal affairs—education, financial 
matters, home relationships. Thousands of men owe 
their ambition for a higher education and hundreds 
their actual tuition expenses to the interest of such 
professional employers. What have the labor union 
provisions of maximum hours, minimum wages to do 
with such a relationship? 

What advantage does a code for any type of pro- 
fessional offer the general public? Economically, 
their numbers are too few to tip the national balance, 
insignificant compared to any major national indus- 
try. Their wages can not be raised or lowered arbi- 
trarily—for the sake of all, they must sometimes sell 
below cost. Their work can not be delegated to spread 
employment—who would consider hiring two lawyers 
to work for him in shifts? Mr. Average Citizen, as 
well as every major industry, is dependent on some 
form of professional services not only for the con- 
duct of daily affairs but for special emergencies. 
Cripple the professional man and you threaten the 
safety of the unforgetable “Forgotten Man”—his 


client. 
W. M. Grosvenor 


GENETICS AND COLORS OF THE SIAMESE 
FIGHTING FISH, BETTA SPLENDENS 


Tue Siamese fighting fish, Betta splendens Regan, 
which is at present popular among fish fanciers, has 
been the subject of breeding experiments in our 
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laboratory during the past three years. A demon. 
stration of various color varieties was given at the 
Genetics Congress of 1932. These types fall into ty, 
groups which may provisionally be genetically 4. 
tinguished by the presence in one of a color facto ( 
which is dominant to condition ¢, in which much Je 
pigment is developed. The first group (C) includ 
those highly colored fish known to the fanciers ,, 
Betta splendens; the blue Betta, B. cyana; the gree 
Betta, B. smaragdgreen; the red Betta, B. rubra; an 
a light blue Betta. B. splendens, which is the only 
specific designation having taxonomic recognition, js 
the normal wild type, and the body color is of , 
deep brown and red mixture and the fins may |p 
either red and green or red and blue. The blue Betty 
is a brilliant blue, often with considerable red in the 
fins. The green Betta is a blue-green, quite variable 
in tone. The red Betta is similar to splendens but 
with a greater development of red and blue. The 
light blue Betta are a pale blue, with less color in the 
fins. The colors are produced by combinations of 
black, red and yellow chromatophores and by reflect- 
ing cells or guanophores. The latter appear to be 
especially important in the blue and green types. 
These colors are apparently due in large part to the 
refraction and interference of light from thin hexag- 
onal crystals. The thickness of these crystals ca 
only be approximately determined, but results have 
indicated a range of from probably less than .3 to 5 
micra. These crystal plates then are of such a thir- 
ness that refraction and interference of light may 
account in part for the blue and green colors. 

The second group (¢) is represented by the type 
known as Betta cambodia, which is predominantly « 
light yellow with varying amounts of black melano- 
phores sparsely seattered on the body and with red 
and blue or red and green fins.’ Crosses of cambodia 
and cambodia have always produced cambodia only. 
Cambodia crossed with any dark-colored type usually 
give approximations of mono-hybrid ratios. In 
many cases, however, the proportion of cambodia 
somewhat exceeds expectations, as in crosses betweel 
a heterozygous colored type by cambodia the sum of 
all ratios is 751 dark : 930 light, Crosses betweel 
two heterozygous dark types gave total ratio of 
1891 dark : 731 light, but in many individual crosses 
the ratio is closer to. two dark to one cambodia. These 
may indicate the existence of a more complex fat 
torial situation. Homozygous dark by cambodia 4 
ways give an F, which is all dark. Evidence ind 
cates that the relation between the dark types is mor 
complex. 

Betta spawn readily in eaptivity. Adults can be 
kept in small aquaria, but the rearing of the yous 
requires best of food conditions and large aquaria, 
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otherwise mortality is high and ratios rendered un- 


reliable. H. B. Goopricu 
Rowena N. Mercer 


WesLEYAN UNIVERSITY 


“ALFALFA YELLOWS” 

In a recent issue of ScrENcE (78: 385-386) there 
appeared an article under the title of “Alfalfa Yel- 
lows”? whieh reported that the simple agronomic pro- 
cedure of deferring the cutting of the first crop of 
alfalfa until it showed abundant blossoming, or from 
June 9 to June 21, had proved during the past season 
to be an effective remedy for preventing the stunting 
and yellowing of alfalfa caused primarily by leaf- 
hoppers, Empoasca fabae (Harris). It is not the 
purpose of this note to minimize the value of this 
observation, which applied to Wisconsin conditions, 
but to report some of the results of our five years’ 
studies on this problem—one that is of the utmost 
importance to growers of alfalfa in the northeastern 
part of the United States. 

As a result of these studies some significant leads 
have been obtained on the control of this injury by 
varying the cutting schedule of alfalfa. However, in 
the latitude of Arlington Experiment Farm near 
Washington, D. C., and of Columbus, Ohio, the prob- 
lem of control of this injury by cutting is much more 
complicated than the writers of the recent article in 
Science infer. Experiments over a period of years 
will be required to permit specific recommendations 
for control of this injury by altering the regular cut- 
ting schedules of alfalfa, and it is probable that the 
recommendations will vary according to conditions in 
different localities. It was generally true during 1933 
that where the first erop was not cut until 10 or more 
days after the usual date the more serious injury to 
the crop following this delayed cutting did not ap- 
pear. This, however, is not always the case. From 
the standpoint of the insect alone many factors enter 
into the problem of controlling by a cutting schedule 
the extreme losses to alfalfa by this leafhopper. 
Each year at Arlington Experiment Farm, from May 
10 to 16 until July 1 or later, there appears to be a 
continuous and general migration of this species into 
alfalfa, after which special periods of migration take 
place as potatoes or other favored hosts become less 


attractive as food plants. Of more importance to this 


phase of the problem is the fact that this leafhopper, 
under the most favorable environmental conditions of 
weather and food plants, ean build up its populations 
to tremendous proportions within a comparatively 

‘It is preferable to refer to this disease-like injury 
by Empoasea fabae (Harris) as potato-leaf- 
Opper-injury, since the term ‘‘yellows’’ carries the in- 


ig: that a virus or bacterial disease is involved, and 
a'so because various shades of pink and red as well as 


yellow colors are usually present. 
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short time. It seems fairly certain, therefore, that the 
period of ideally favorable environmental conditions 
for the development of this leafhopper, combined 
with the amount of migration from nearby maturing 
or harvested crops or from more distant areas, as well 
as the stage of growth at which the crop is attacked, are 
extremely important factors in determining the 
amount of injury to alfalfa that will be caused at any 
one time by E. fabae. The importance of all these 
factors must be taken into consideration and their 
influence determined before any cutting schedule for 
alfalfa is adopted for controlling the injuries caused 
by E. fabae. 

F. W. Poos 

BUREAU oF ENTOMOLOGY 
H. L. WeEstTover 


BUREAU OF PLANT INDUSTRY 
U. S. DEPARTMENT OF AGRICULTURE 


EXPERIMENT ON THE EFFECT OF FATIGUE 
IN INSOLATION 

One factor in the effect of insolation on rock 
exfoliation has not yet been determined. That is the 
fatigue due to repeated temperature changes acting 
over a period of centuries. An experiment designed 
to test this factor was begun at Ohio State University 
in 1932 by the author in cooperation with Mr. Alfred 
Holmberg and is being continued at Harvard Uni- 
versity. A block of coarse-grained granite, polished 
in the quarry, is being subjected to alternating periods 
of heating and cooling, repeated ninety-six times a 
day. A temperature change of about 120° F. is in- 
duced in the surface of the rock. Thus, the effect of 
exposure to insolation for one century in an arid 
climate is accomplished in a little more than a year 
in the laboratory. The effect should be much greater 
than would be true in nature because of the rapidity 
of the heating and cooling. Photomicrographs of the 
specimen are taken at intervals as the experiment 
progresses, providing an accurate record of the posi- 
tion and size of surface cracks. Cooling is accom- 
plished by a current of dry air, so that the effects of 
water are avoided. 

The rock has already been subjected to changes in 
temperature corresponding to a period of more than 
a century with extremely small effect. A slight de- 
velopment of cracks along cleavages in the feldspar 
is the only observed change. Present plans are to 
continue the experiment for a number of years (cor- 
responding to centuries) in an attempt to measure 
quantitatively the factor of fatigue over a time inter- 
val which will be comparable to those in which the 
break-up of rocks is accomplished in nature. 


Davi T. Grices 
DEPARTMENT OF GEOLOGY 
HARVARD UNIVERSITY 
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NOTE ON THE DUST STORM OF NOVEMBER 


13, 1933 
On the evening of Monday, November 13, 1933, a 


small amount of rain fell in the region around Phila- 
delphia, accompanied by considerable amounts of fine 
dust. Automobiles exposed during the storm were 
uniformly soiled by this dust shower, and newspapers 
reported the condition wide-spread throughout the 
states of Pennsylvania and New York. Fortunately, 
the writer’s automobile had just previously been thor- 
oughly cleaned and, standing idle during the evening 
of November 13, collected a considerable quantity of 
this dust. The dust was carefully collected and 
weighed, giving 2.528 grams. The accompanying 
rain doubtless washed some of the dust from the ear, 
and some of it was impossible to collect. Further, 
the car was partly protected by surrounding trees 
and buildings, so that the quantity that fell was 
probably at least twice the amount collected. The 
effective area of the car from which the dust was 
colleeted is 3.71 square meters. If it be assumed that 
five grams feli on this area, the rate is 1.35 grams 
per square meter, and if uniform over a larger area 
the rate is 3.86 short tons per square mile. 
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Microscopic examination showed that the dust j; 
composed largely of mineral fragments, among which 
quartz, feldspars, calcite and biotite predominate jy 
the order named, but including at least a dozen adqj. 
tional mineral species and particles of volcanic as), 
Organic fragments in the form of the tests of diatoms 
and shreds of vegetable matter also occur. The graiy 
sizes range from 0.0005 mm to 0.15 mm, although 
the greater part by weight of the material is includej 
between grain sizes of from 0.01 to 0.1 mm. 

Reference to the U. 8. Weather Bureau’s recor; 
for November 12 shows a marked barometric depres. 


_ sion centering over the North-Central States, on the 


western side of which, throughout Kansas, Nebraska, 
North and South Dakota, and north into Canada, 
strong northwest winds were blowing into the depres. 
sion with velocities of from 30 to 50 miles an hour. 
These velocities were maintained by west and north. 
west winds during November 13 across the Central 
States, as the depression moved eastward, reaching 


the Atlantic Seaboard about 10 Pp. mM. on November 13, 


Epwarp H. Warsox 
DEPARTMENT OF GEOLOGY 
Bryn COLLEGE 


REPORTS 


THE ELLA SACHS PLOTZ FOUNDATION FOR 
THE ADVANCEMENT OF SCIENTIFIC 
INVESTIGATION 

During the tenth year of the Ella Sachs Plotz 


Foundation for the Advancement of Scientific In- 
vestigation, one hundred and thirty-six applications 
for grants were received by the trustees, sixty-two of 
which came from thirteen different countries in 
Europe and Asia, the other seventy-four from the 
United States. The total number of grants made 
during this year was twenty-one, one of these being 
a continued annual grant. Twelve of the new grants 
were made to scientists outside of the United States. 

Due to economic conditions and the fact that many 
very worthy scientists are without positions at the 
present time, about one third of the money appropri- 
ated this year was kept in reserve to aid these men. 

In the ten years of its existence the Foundation 
has made two hundred grants, and investigators have 
been aided in Argentina, Austria, Belgium, Chile, 
China, Czechoslovakia, Estonia, France, Germany, 


Great Britain, Hungary, Italy, Latvia, Netherlands, . 


Palestine, Poland, Portugal, Roumania, South Africa, 
Sweden, Switzerland, Syria and the United States. 

The list of investigators and the purpose of their 
researches aided in the current year is as follows: 
Professor E. Aubel, Paris, France, $200 for study of 
the synthetic reactions of liver and their réle in 
specific dynamic action. 


Dr. J. Perey Baumberger, Stanford University, $300 
for research on the difference between the oxida- 
tion-reduction processes in normal and malignant 
cells with particular reference to lactic and pyruvic 
acid. 

Dr. 8S. J. Crowe, the Johns Hopkins Hospital, $300 for 
continuation of experiments on the physiology of 
the ear. 


Professor Robert Debré, Paris, $300 for study of 


tuberculin allergy. 

Dr. Ehrich Engelhart, Graz, $200 for study of the 
effect of transplanting anterior pituitary into rats, 
at the menopause, to bring back the ovarian cycle. 

Professor H. Eppinger, Vienna, $300 for work on the 
breakdown products of fat which produce lesions 
which fit in with the pathology of wounds such as 
liver damage, and lesions of the kidney. 

Professor C. Heymans, Ghent, $300 for continuation 
of researches on the circulation. 

Professor Dr. Max Hochrein, Leipzig, $300 for work 
on the correlation of circulation, gas exchange and 
vasomotor disturbances. : 

Dr. H. A. Krebs, Cambridge, England, $350 for co 
tinuation of studies on the breakdown of protein in 
animals and on the metabolism involved in the a 
tion of insulin. 

Dr. Fritz Lange and Dr. O. Bickenbach, Munich, $300 
for study of the haemodynamic action of a 2" 
apparatus for dilating blood vessels and lowering 
the blood pressure in animals and man. 
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pr. E. Lederer, Paris, $300 for continuation of work 
on carotinoids and vitamin H. 

pr. Perrin H. Long, the Johns Hopkins Hospital, $300 
for continuation of studies on the biology of the 
Pertussis Bacillus. 

Dr. Balduin Lucké, University of Pennsylvania, $200 
for problems of cellular permeability. 

Dr. David H. Marine, Montefiore Hospital, New York 
City, $250 for further study of exophthalmos. 

Dr. E. V. McCollum, the Johns Hopkins Hospital, $300 
for chemical and histological work on the relation- 
ship between hypophysis and magnesium. 

Dr. 8. W. Ranson, Northwestern University, $300 for 
work on the production of catalepsy in cats by 
making lesions behind the mammillary bodies. 

Thorndike Memorial Laboratory, Boston City Hospital 
(Professor George R. Minot, director), continued 
since 1927 in recognition of Dr. Francis W. Pea- 
body’s services to this foundation. 

Dr. Carl J. Wiggers, Western Reserve University, $300 
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for research on the dynamics of the coronary cir- 


culation. 

Professor Richard Willstatter, Munich, $400 for con- 
tinuation of research on enzymes, chiefly on amy- 
lases of leucocytes. 

Professor René Wurmser, Paris, $300 for continuation 
of work on electrochemical equilibrium in the sur- 
rounding cells and its bearing on cellular metabo- 


lism. 
Academie Assistance Council, London. 


During the present emergency, grants (usually less 
than $500) will be given on the sciences closely re- 
lated to medicine without reference to special fields. 
Applications for the year 1934 to 1935 must be in the 
hands of the committee by May 1. They should be 
sert to Dr. Joseph C. Aub, Collis P. Huntington 
Memorial Hospital, 695 Huntington Avenue, Boston, 
Massachusetts. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A RULE FOR THE INTERPRETATION OF 
MELTING POINT DIAGRAMS 

To overcome the difficulty frequently encountered 
in the interpretation of melting point-composition 
diagrams of system of two eomponents, the writer 
suggests the following rule, which has been found 
very useful in determining the number of phases 
present in a system represented by any given region 
of the diagram. 

A horizontal line represents the conditions under 
which the coexistence of three phases is possible. 
Three regions of one phase touch the horizontal line 
at only one point each. Regions of two phases which 
touch the line are in extended contact with it. 

In this diseussion the phrase “one phase region” 
refers to the sum total of points which represent the 
temperatures and compositions for which the system 
consists of a single characteristic phase. Similarly, 
“two phase region” refers to points which represent 
temperatures and compositions for which the system 
consists of two characteristic phases. A one-phase 
region may be either an area or a vertical line; a two- 
phase region is always an area. 

Application of the rule is illustrated in the aceom- 
panying figure. Many of the regions of such dia- 
grams may be interpreted by means of an old rule, 
according to which those to the right and left of a 
one-phase region are of two phases, and similarly, 
those to the right and left of a two-phase region are 
of one phase. By this means, all the unlettered 
regions of the figure ean be shown to be of two 
phases, for they are all either to the right or to the 
left of the one-phase liquid region, but the lettered 
regions are not so easily interpreted. Since only 
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areas and vertical lines can represent single phases, 
the upper left boundary of region F can not repre- 
sent a phase, and hence the whole region F must 
represent one phase, and the regions G and E must 
therefore be two-phase regions. We are unable, how- 
ever, by the use of this old rule, to determine whether 
D, C, B and A are alternately one, two, one and two- 
phase regions, or whether they are all two-phase 
regions, with the vertical bounding lines as the inter- 
vening one-phase regions. By the new rule, however, 
one ean immediately see that all the lettered regions 
except F and L and all the unlettered areas are two- 
phase regions, because each is in extended contact 
with some horizontal line. The areas F and L and 
the vertical lines between the areas A and B, B and 
C, C and D and D and E, are one-phase regions, for 
each has single-point contact with one or more hori- 
zontal lines. 
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The rule can be easily derived. If we express the 
phase rule for condensed systems by P+ V’=C +1, 
where V’ is the variance other than the arbitrarily 
chosen constant pressure, we see that in a system of 
three phases having two components, V’ is zero, that 
is, the temperature and the composition of the phases 
in equilibrium are fixed by the nature of the system 
and are not arbitrarily variable. Three phases may 
be in equilibrium in systems represented by points 
on a horizontal line, and hence under these conditions 
each of the three phases must be represented by a 
single composition. The point representing the tem- 
perature and the composition of one of the three 
phases will be a point of a region representing one 
phase; this region can be in contact with the horizon- 
tal line at only one point, for each phase under 
these conditions can have only a fixed and invariable 
composition. The regions of two phases must be in 
extended contact with the horizontal line, for con- 
tinuous changes of average composition are possible 
in the system of two phases which lacks the third 
phase, but is in equilibrium with it. 

Roy F. Newton 

PURDUE UNIVERSITY 


AN INEXPENSIVE EFFICIENT RELAY 


In experimental work and in industry an efficient, 
reliable relay is a valuable instrument. Most relays 
on the market are very expensive and are quite limited 
in the quantity of current which they can handle. 
Probably the most important limitation of the ordi- 
nary relay is arcing with subsequent oxidation of the 
make-and-break contacts. The relay described in this 
article was designed to obviate this difficulty and has 
the added feature of being quite inexpensive. 

The relay consists simply of an enclosed soft glass 
“U” tube about half-filled with mereury, as is shown 
in Fig. 1. On one side a well-fitted polished steel] 
plunger about one and one-half inches long floats 
upon the mereury surface. A celluloid pin “K” is 
inserted into the base of the plunger “F,” of such 
size as will just float the plunger. By floating the 
plunger in this manner there is no tendency for the 
mercury to creep up between the plunger and the 
surrounding glass walls. The weight of the plunger 
is sufficient to raise the surface of the mercury in the 
other side about one-half inch to make a good connec- 
tion with the platinum contact “A.” A second plati- 


num contact “B” is sealed into the glass well below: 


the equilibrium level of the mereury. The space 
above the mercury is filled with hydrogen gas and 
the tube hermetically sealed. “M” is a coil of fine 
wire which is adjustable to any desired position above 
the steel plunger. “C” and “D” are connected to the 
thermostat circuit. 

When a small current, such as is used with the 
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FIG, / FIG. 2 


usual thermostats, is passed through coil “M,” the 
steel plunger is drawn up the tube towards the mag. 
netic center of the coil; this lowers the mercury on 
the other side, breaking the contact with “A” (see 
Fig. 2). When the current in “M” is shut off, the 
plunger by force of gravity falls back to its original 
position, forcing the mercury in the other side to make 
contact again with “A.” The size of the gap and the 
rapidity with which the contacts are broken may le 
varied by adjusting coil “M” and the current passing 
through it. By placing less mereury in the relay (so 
that in the resting position the mereury does not make 
contact with “A’’) and by placing coil “M” at a lower 
position, the relay may be made to operate in the 
reverse manner; that is, when the current passes 
through “M,” contact is made with “A.” 

The make-and-break contacts being placed as they 
are in an atmosphere of hydrogen gas can not undergo 


oxidation. It has been found that areing is eliminated 


for a current as great as 1.5 kw. Heavier currents 
have not been tested. Without proteeting the contact 
points by use of condensers, the relay is capable of 
breaking 110 volts at 12 amperes (D.C.) without any 
arcing taking place. A spark results, which may be 
very greatly reduced by placing a 4 mfd. condenser 
across “A” and “B.” Such a current when broken 
by a copper switch may give rise to an are from one 
to two inches long. In order to operate successfully 
such heavy currents as the above, however, condensers 
are essential, for on the “make” the platinum contac! 
“A” may fuse. 

This relay is particularly adapted for continuous 
use. One such relay has operated the above curretl 
continuously for three months without showing 2Y 
signs of deterioration. At present, there seems to be 
no reason why the relay should not continue to operate 
almost indefinitely. 

Its construction, as may be seen, is very simple 
and the parts should not cost over one dollar. 

Perer T, BLACK 

McGILL UNIVERSITY 
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SPECIAL ARTICLES 


SOME ASPECTS OF THE INFLUENCE OF 
TEMPERATURE ON COPEPODS 


Diversity in size and in minor details of structure 
within the species is notable with several species of 
free-living copepods, both freshwater and marine, and 
has been the occasion for an almost equal diversity of 
opinion as to seope of species, occurrence of races, 
polymorphism, postlarval growth and response to 
optima of temperature, food, ete. With regard to 
marine copepods, there has come to be an apparently 
general acceptance of the idea that copepods of cold 


| waters are larger than corresponding copepods of 


warm waters, but experimental evidence of the rela- 
tionship of size to conditions of the environment seems 


| to be wanting, and the idea of an immediate influence 


of temperature has yielded place, in some minds at 
least, to concepts of races or of polymorphism, where 
slight differences in form were associated with differ- 
ences in size. With reference to freshwater copepods, 
seasonal differences in sizes of wild copepods have 
rarely been noted and then without recognition of any 
clear correlation of size or form and temperature.* 
Obviously, when copepods collected in nature are 
studied, the temperature or other conditions under 
which the copepods have developed must be unknown, 
and, since the life of a copepod may extend over 
several seasons, a collection of any given date may be 
greatly mixed as to ages of the adults and, accord- 
ingly, as to the conditions under which development 
of the several copepods had occurred. 

In a series of experiments conducted in the Labora- 
toire d’Evolution des Etres Organisés, of the Univer- 
sity of Paris, by courtesy of Professor M. Caullery, 
the direetor, I attempted to ascertain something of the 
influence of temperature during development on size 
and form of certain species of freshwater copepods. 

A very clear inverse correlation of size with the 
temperature at which the copepods were reared was 
found to prevail for a line of Cyclops vernalis Fischer, 
and apparently for C. serrulatus Fischer and C. 
viridis Jurine as well, although the observations with 
the last two species were more limited. With C. 
vernalis the influence of temperature is such that in 
our experiments there was virtually no duplication of 
sizes for the same sex in temperature classes 10-12° 
C. apart. In spite of much diversity of size within 
the class, the largest copepods reared at 29° C. would 
rarely be as large as the smallest of the same sex 
Tedred at 19° C., while few, if any, reared at 19° 
Were equal in size to the smallest reared at about 9°. 


* Literature references will be supplied i 
2 pplied in other papers 
embodying details of the experiments and their results. 


Change in size with successive generations, inde- 
pendently of the temperature at which the particular 
copepods were reared, was not noted. At any given 
temperature level the males, always smaller than 
the females, were relatively more uniform in size than 
were the females. Differences in size between tem- 
perature classes were also notably less for males than 
for females. 

Development is greatly retarded both by low tem- 
perature and by shortage of food; but semi-starvation, 
carried so far as to prolong the period of development 
to six times the normal period for the temperature, 
seemed to have no marked effect, as compared with 
temperature, on size attained when development could 
be completed. 

There was no clear indication of an optimum tem- 
perature for size, above and below which the copepods 
were smaller. Suggestions of an optimum tempera- 
ture reflected in size and abundance of copepods re- 
ceive no support from our experiments, since thie 
optima for size and rate of development, respectively, 
would be near opposite ends of the range of tolerable 
temperatures. 

Rate of development is a function of temperature 
and of food supply, and doubtless of inheritance, 
while, if our experiments are properly indicative, 
size of copepods is a function of temperature and of 
inheritance, and, only very slightly, if at all, of food 
supply (as far as quantity of food is concerned). 
Perhaps development presents a somewhat different 
problem to animals like copepods that have a definite 
number of developmental stages attained by successive 
molts, as compared with the problem presented to 
animals like fish that grow continuously, or with that 
confronting those like Cladocera which attain maturity 
by a variable number of stages (Wagler)” and which 
continue to grow after attaining sexual maturity. We 
merely raise the question, which seems to merit more 
consideration than it has had. 

Reference may be made to Wagler’s hypothesis for 
Cladocera that high temperature, commonly associated 
with richer food supply, heightens the metabolic rate 
to promote early sexual maturity at the expense of 
body size. The larger low temperature Daphnia 
cucullata first breed in the 5th or 6th instar, while 
high temperature and presumably well-nourished cu- 
cullatas breed in the 4th instar. Such a hypothesis 
would not, on the basis of our results, be applicable to 


2 Erich Wagler, ‘‘tber die Systematik, die geograph- 
ische Verbreitung und die Abhindigkeit des Daphnia 


cucullata Sars von physikalischen und chemischen Ein- 


fliissen des Milieas,’’ Int. Rev. Hydrobiol., 11: 41-88, 
265-316, 1923. 
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copepods; but as we have just indicated, the conditions 
are quite different with copepods, because, so far as 
is now known, these crustacea ean not push forward 
or backward the stage of maturity, which can come 
only at the 6th copepodid stage. 

The form of C. vernalis is modified by temperature, 
at least as regards the relation of width to length of 
the fureal rami. Length of furea relative to length 
of body is probably somewhat less in copepods reared 
at high temperatures than in those reared at low tem- 
peratures (slight degree of inverse correlation) but the 
direct correlation (with temperature) of width of 
furea relative to length of body and to length of furea 
is most obvious: temperature influences different qual- 
ities (width and length of furea) differentially. There 
are significant indications of a tendency to increased 
spination and also to the development of a spine in 
lieu of a seta on the outer border of the terminal seg- 
ment of the endopod of the fourth swimming foot 
when copepods are reared at low temperatures. 
“Spine formulas” and the substitution of a spine for a 
seta at the place mentioned on the 4th foot have been 
used as bases for specific distinctions for vernalis 
Fischer, robustus Sars, parcus Herrick, americanus 
Marsh and brevispinosus Herrick. The results of these 
experiments support Lowndes’ view that the spine 
formulas are invalid for specific distinctions in this 
group of copepods, and they go further in suggesting 
very strongly the immediate (whether direct or indi- 
rect) influence of the environment in the development 
of the characters upon which the four last-mentioned 
species were based. Although the three species last 
mentioned are recognized in the most recent American 
literature, we do not regard them, or Sars’ robustus 
either, as entitled even to sub-specific rank. 

It was learned that the copepods of each of the three 
species employed in the experiments (vernalis, ser- 
rulatus and viridis) have the faculty of becoming 
dormant at excessively high temperatures (31°-36° 
C., according to conditions) and of remaining so for 
hours after exposure to normal temperatures. This 
condition of dormaney seemed to be different from 
anything of the kind previously reported for eopepods. 
It was not the “sleep” of Zenker, the kind of dor- 
maney from which the animal can be awakened to 
immediate liveliness; it was not apparently like the 
resting condition of encystment in which many cope- 
pods survive periods of desiccation. It was a condi- 
tion induced automatically at certain temperature 
levels, one from which the animal revived very slowly, 
one which could be repeatedly induced with an in- 
dividual animal without obvious injury. During 
dormancy the animal was to all intents and appear- 

ances dead: it would respond to no mechanical 
stimulus, even though kept at room temperature for 
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some time—hours in some cases. Upon revival] in the 
course of from 4 to 24 hours or more, the condition of 
the animal was seemingly quite normal; it might con. 
tinue to form saes with fertile eggs. 

The temperature at which dormancy ensued Varied 
with the temperature at which the copepod had been 
reared; copepods reared at low temperatures became 
dormant at temperature levels several degrees helo, 
that at which high-temperature copepods succumbed. 
Retaining low and high temperature copepods under 


_ the same conditions of temperature for a week seeme 


to have no marked effect on subsequent relative toler. 
ances to high temperature: “acclimation” in the usual 
sense could hardly be invoked. It appears that the 
temperatures prevailing during development leave 
some internal effects which are not essentially modif- 
able by fairly prolonged “acclimation” at room tem- 
peratures. (A week is a rather long period in the 
life of a copepod, such as vernalis, covering the period 
of a possible cycle from egg to egg at room tempera- 
ture.) 

The copepods reared at low temperatures were d'f- 
ferent from those reared at high temperatures in size 
and, to some extent, in form and in physiology. How 
general are the expressions of the influence of tem- 
perature on form and physiology is not yet ascer- 
tained. The experiments give no suggestion of 
heritability of the differences induced by temperature. 
Detailed reports of the experiments are to appear in 
the Internationale Revus der gesamte Hydrobiologie, 
the Journal of the Elisha Mitchell Scientific Society 
and possibly elsewhere. 

Reference may be made also to our recently pub- 
lished report? of apparently indefinite inhibition of 
development without impairment of vitality at ordi- 
nary summer temperatures in a new species of cope- 
pod. 

R. E. Coker 


UNIVERSITY OF NortTH CAROLINA 


AMEBIASIS IN REPTILES 


Parasitic ameba, similar to Endamoeba histolytica, 
oeeur in the digestive canal of various reptiles and 
amphibia.!:?:*-4 §o far as is known these organisms 
have not been implicated in disease processes affecting 
the intestines of their hosts, although amebic hepatitis 
has been described in Rana temporaria.° 


8‘ Arrét du Développement chez les Copépodes,’’ Bul- 
letin de la Societe Biologique de la France et de 'a 
Belgique, 67 (2): 276-287, 1933. Deseription of the 
species will appear in an early number of the Journal of 
the Elisha Mitchell Scientific Society. 

1C. M. Wenyon, ‘‘Protozoology,’’ 2 vols., 1926. . 

2 G. Lavier, Ann. de Paras., e. 152, 1928. 

8 R. Knowles and B. M. D. Gupta, Ind. Jour. Med. kes. 
18: 97, 1930. 
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70: 267, 1930. 
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Among reptiles dying in the Philadelphia Zoolog- 
ical Garden, acute intestinal disease associated with 
amebic infection was found in the following: 1 Var- 
anus varius, 1 Tiliqua seincoides, 1 Pseudoboa clelia, 1 
Lampropeltis getulus, 1 Natrix sipedon and 5 Natriz 
rhombifer. In N. rhombifer the enteritis was accom- 
panied by liver abscesses and, in one of this group, 
by gastri¢ uleers as well. Another of this species had 
gastric ulcers without intestinal or liver involvement. 
Amebas also were associated with the lesions of the 
liver and stomach. 

Disease changes in the lower digestive tract were 
limited to the colon and the adjoining small intestine. 
The gut wall was injeeted, thickened, inelastic and 
turbid. The mucosa of the colon was covered by 
adherent, friable, blood-stained exudate which some- 


| times filled the lumen. In the small intestine, changes 


were not so severe and uleers were seen as circum- 
scribed depressions of the mucosa filled with exudate 
and necrotic debris and surrounded by hyperemic 
zones. Microseopie examination of the wall of the 
colon revealed extensive superficial necrosis of the 
mucosa and oceasional limited areas in which this 
extended into the deeper tissues. The more cireum- 
scribed lesions in the small intestine consisted of areas 
of necrosis and uleeration involving the mucosa. 
Leukocytie infiltration was much more pronounced in 
these areas than in those in which the disease was 
more advanced. 

Uleers in the stomach usually were circumscribed. 
They occurred in all parts of the organ and were 
accompanied by acute inflammatory response. Micro- 
seopically they consisted of localized areas of necrosis 
and ulceration of the mucosa and occasionally the 
submucosa. Abseesses in the liver were multiple and 
usually cireumseribed. They were larger in the 
cephalic half of the organ and in one ease were 
limited to this region. Whether they involved one or 
several lobules of the liver the more advanced areas 
of degeneration were about the central veins. 

Amebas were seen in sections of all these organs. 
They were often associated with the lesions, but in 
the wall of the intestine they were much more numer- 
ous deep in the tissue, especially in lymph vessels. 
Disease changes, similar to these, have been found 
occasionally in reptiles that were not infected with 
ameba, but there has been a difference in the degree 
of tissue damage, this being greater in the presence 
of ameba. 

Five strains of ameba have been isolated from N. 
rhombifer and are growing and producing cysts at 
room temperature in 0.5 per cent. saline-horse serum 
9:1 plus rice stareh. Cultures are transferred at 
7- to 10-day intervals. The first two strains were 
also grown on liver-infusion agar slants covered with 
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0.8 per cent. saline-horse serum 6:1 plus rice starch,° 
and on 0.8 per cent. saline-horse serum 9:1 plus rice 
starch. Abundant growth and cyst formation oc- 
curred on these media, but seemed best maintained 
on the first and second mentioned. Use of the first 
of these has been continued because of its simplicity. 

In the saline preparations from the intestines, 
stomach and liver, the amebas were actively motile 
in the slug-like manner of E. histolytica, clear ecto- 
plasmie pseudopodia being formed on change of 
direction. Cysts also were recovered from the diges- 
tive tract and from the liver. The greater number 
of cysts from the liver were uninucleate. 

Smear preparations of the organisms from the in- 
testine and liver were fixed in warm Schaudinn’s fluid 
plus 5 per cent. glacial acetic acid, in one half 
strength Schaudinn’s fluid plus 2 per cent. glacial 
acetic acid and in Bouin’s fluid, and stained with 
Heidenhain’s hematoxylin. Measurements of ameba 
from six N. rhombifer were as follows: 250 trophozo- 
ites; range 10-25 x 8-22u, average diameter 14.16u; 
nucleus, range 3.5-6y, average 4.5u; ratio of average 
diameter of nucleus to that of trophozoites 0.31; 100 
cysts, range 11-19y, average diameter 13.05u. 

Morphology of the trophozoite ameba is strikingly 
similar to that of Endamoeba histolytica. The cyto- 
plasm is dense, the nucleus has the typical karyosomal 
granule or granules in the center and the thin layer 
of diserete peripheral chromatin granules evenly dis- 
tributed against the nuclear membrane. The cyto- 
plasm often contains ingested bacteria. The cysts 
are also very similar to those of EZ. histolytica. The 
size range of both phases of this organism is within 
that of the human parasite. There is also close simi- 
larity to several species of Endamoeba of reptiles and 
amphibia, but, since cysts have not been described in 
a number of cases, synonymy or differences may not 
be established until further data are at hand. For 
the present the organism found to be associated with 
intestinal, hepatic and gastric disease in the hosts 
mentioned herein will be designated Endamoeba sp. 
of reptiles. 

Herpert L. Ratciirre 
QuENTIN M. GEIMAN 


ZOOLOGICAL SOCIETY OF PHILADELPHIA AND 
UNIVERSITY OF PENNSYLVANIA 


THE SEPARATION OF CAROTENES BY 
ADSORPTION ON MAGNESIUM 
OXIDE 

Ir has recently been shown that carotene as isolated 
from many plants, especially carrots, is a mixture 
of several isomeric hydrocarbons. In view of the 
importance of this observation to the chemistry and 


6L. R. Cleveland and E. P. Sanders, Arch. f. Protist., 
70, 223, 1930. 
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physiology of the carotenoids, much effort has been 
expended in developing methods whereby the com- 
ponents of naturally occurring carotene mixtures 
may be separated and recovered in erystalline form. 

The experience in this laboratory indicates that 
earotenes are most easily separated by passing a 
solution of the mixture over columns composed of 
suitable adsorbents (Tswett column). Under these 


_ conditions a-carotene moves through the column faster 


than the other carotenes associated with it. The 
6-caroténe in turn moves faster than the remaining 
carotenes and lycopene, which are held most strongly 
by the adsorbent at the top of the column. By sepa- 
rating the column and eluting the pigments from 
each portion, the individual carotenes may be ob- 
tained in crystalline form. 

Tt has also been found that a-carotene may be 
separated from carotene mixtures by passing solu- 
tions of the latter over columns containing slightly 
less than enough adsorbent to retain all the carotene 
with the result that a-carotene accumulates in the 
filtrate. After removing the top portion of the 
adsorbent, the B-carotene can be eluted from the bulk 
of the adsorbent without removing the latter from 
the column. 

Of the numerous adsorbents tested for the separa- 
tion of carotenes, magnesium oxide possesses the 
greatest number of desirable properties. This oxide 
is white, so that the positions of the adsorbed con- 
stituents are readily visible. Unlike some of the 
heavy metal oxides magnesium oxide does not affect 
the carotene through oxidation. It exhibits a highly 
specific adsorption for each carotene. Magnesium 
oxide is readily obtained in a high state of purity 
and in an extremely active form so that only small 
amounts of adsorbent (0.1-0.3 gm per mgm carotene) 
are required, thus effecting an economy in solvent 
(petroleum ether) and in time. In this respect mag- 
nesium oxide is a better adsorbent than the samples 
of calcium oxide and hydroxide which have been used 
in this laboratory and which have been recommended 
as adsorbents for carotene by other workers. More- 
over, the adsorbed carotenes may be removed by 
eluting with petroleum ether containing ethanol, which 
is not the case with charcoal and fuller’s earth. After 
eluting the carotene, the magnesium oxide can be 
recovered by drying in an oven at 110-150°. It 
should be pointed out that the adsorptive powers of 
magnesium oxide are largely dependent on its method 
of preparation. Most of the magnesium oxide prepa- 
rations used in the separation of carotenes were 
manufactured by the low-temperature decomposition 
of magnesium hydroxide and were supplied to us 
through the courtesy of Mr. Max Y. Seaton, of the 
California Chemical Corporation, Newark, Calif. By 
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mixing the magnesium oxide with heat-treated jj. 
ceous earth (Hyflo Super Cel) the columns were 
found to filter much more evenly and rapidly. 
Carrot root carotene has been separated into jt; 
major constituents by means of magnesium oxide wit} 
a recovery of from 30 to 40 per cent. of the B-caro. 
tene and from 40 to 70 per cent. of the a-carotens 
originally present. The a-carotene prepared by this 
method was identical with a-carotene separated from 
carrot root carotene by other methods, as determined 
by its melting point, optical rotation, solubility ang 
absorption maxima in ethanol and carbon disulfide. 
The 6-carotene also proved to~be identical with that 
isolated from carrot root carotene and from leaf earo- 
tene,? as determined by similar physical properties, 
a—Carotene 
Melting point, 184° corrected. 
Specifie rotation, [a] 20), +351° (benzene) 
Absorption maxima, (Angstrém units) 


Ethanol 4457 4760 

Benzene ....... 4587 4881 

Carbon disulfide ................ 4764 5071 
B—Carotene 


Melting point, 178° corrected. 

Specific rotation, [a] 2°, 0° (benzene) 

Absorption maxima, (Angstrém units) 
Ethanol 4520 4818 
Carbon disulfide .............. . 4850 5114 

Haroup H. Srrain 
CARNEGIE INSTITUTION OF WASHINGTON 
STANFORD UNIVERSITY 
DECEMBER 5, 1933 
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